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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  avail¬ 
able  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a  Phase  I  Investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was  lowered 
or  drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  con¬ 
ditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 

Only  through  frequent  inspections  can  unsafe  conditions  be  detected 
and  only  through  continued  care  and  maintenance  can  these  conditions 
be  prevented  or  corrected. 

Phase  I  Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  es¬ 
tablished  Guidelines,  the  Spillway  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff) ,  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that 
a  spillway  will  not  pass  the  test  flood  should  not  be  interpreted 
as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves 
as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of 
the  need  for  fences,  gates,  no- trespassing  signs,  repairs  to  ex¬ 
isting  fences  and  railings  and  other  items  which  may  be  needed 
to  minimize  trespass  and  provide  greater  security  for  the  fa¬ 
cility  and  safety  to  the  public.  An  evaluation  of  the  project 
for  compliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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PHASE  I  INSPECTION  REPORT 


Identification  No.: 
Name  of  Dam: 

State  Located: 
Municipality : 
Watershed: 

Stream: 

Date  of  Inspection: 


NY  00265 
Cape  Pond  Dam 
New  York 

Town  of  Wawarsing 
Lower  Hudson  River  Basin 
Beer  Rill 
April  8,  1981 


ASSESSMENT 


Examination  of  available  documents  and  visual  inspection  of 
the  dam  did  not  reveal  conditions  which  constitute  an  immediate 
hazard  to  human  life  or  property.  However,  the  dam  has  some  serious 
deficiencies  which  require  further  investigation  and  remedial  work. 


Hydrologic  and  hydraulic  analysis  indicates  that  maximum 
spillway  discharge  capacity  is  only  about  21%  of  the  PMF  peak  out¬ 
flow.  The  1/2  PMF  would  overtop  the  concrete  and  stone  masonry  dam. 
Structural  stability  analysis,  indicates  that  overtopping  due  to  1/2 
PMF  would  probably  cause  failure  of  the  dam.  It  is  judged  that  fail¬ 
ure  due  to  overtopping  would  significantly  increase  the  hazard  to 
loss  of  life  downstream  from  that  which  would  exist  just  prior  to 
failure.  Therefore,  in  accordance  with  Corps  of  Engineers'  screening 
criteria  for  review  of  spillway  adequacy,  spillway  capacity  is  con¬ 
sidered  "seriously  inadequate"  and  the  dam  is  assessed  as  "unsafe , 
non-emergency" . 


The  classification  of  "unsafe"  applied  to  a  dam  because  of  a 
seriously  inadequate  spillway  is  not  meant  to  connote  the  same 
degree  of  emergency  as  would  be  associated  with  an  "unsafe"  class¬ 
ification  applied  for  a  structural  deficiency.  It  does  mean  that 
there  appears  to  be  a  serious  deficiency  in  spillway  capacity  and 
if  a  severe  storm  were  to  occur,  overtopping  and  failure  of  the 
dam  could  take  place,  significantly  increasing  the  hazard  to  loss 
of  life  downstream  of  the  dam. 


Therefore,  it  is  recommended  that  within  3  months  after  re¬ 
ceipt  of  this  report  by  the  Owner,  a  detailed  hydrologic  and  hy¬ 
draulic  analysis  be  started  to  better  assess  spillway  capacity. 


This  should  include  a  more  accurate  determination  of  the  site 
specific  characteristics  of  the  watershed.  Within  18  months  after 
receipt  of  this  report  by  the  Owner,  any  appropriate  remedial  work 
should  be  completed.  The  detailed  analysis  and  the  design  and 
construction  observation  of  any  remedial  work  should  be  done  by 
a  qualified,  registered  professional  engineer. 

In  the  meantime,  the  Owner  should  immediately  institute  a  pro¬ 
gram  to  visually  inspect  the  dam  and  its  appurtenances  at  least  once 
a  month.  Also,  within  3  months  after  receipt  of  this  report  the 
Owner  should  complete  development  of  a  surveillance  program  for  use 
during  periods  of  heavy  runoff  and  of  an  emergency  action  plan  out¬ 
lining  action  to  be  taken  to  minimize  the  downstream  effects  of  an 
emergency,  together  with  an  effective  warning  system. 

Structural  stability  analysis  indicates  that  for  1/2  PMF  and 
PMF  conditions  the  spillway  has  unsatisfactory  stability  and  the  dam 
section  is  unstable.  For  normal  spring- summer- fall  conditions  both 
the  spillway  and  dam  appear  to  have  satisfactory  stability.  There¬ 
fore,  it  is  recommended  that  a  detailed  structural  stability  analysis 
of  the  dam  and  spillway,  under  flood  loading  conditions  be  started 
within  3  months  after  receipt  of  this  report  by  the  Owner.  This 
analysis  should  include  appropriate  field  and  laboratory  work  to 
determine  actual  foundation  material  properties  and  structural  de¬ 
tails,  including  accurate  cross  sections  of  the  dam  and  spillway. 

Any  necessary  remedial  work  should  be  completed  within  18  months 
after  receipt  of  this  report  by  the  Owner.  The  investigation  and 
the  design  and  construction  observation  of  any  remedial  work  should 
be  done  by  a  qualified,  registered  professional  engineer. 

Because  of  other  deficiencies,  the  following  additional  in¬ 
vestigation  should  be  started  within  3  months  after  receipt  of  this 
report  by  the  Owner.  The  investigation  should  be  performed  by  a 
qualified,  registered  professional  engineer. 

1)  Observe  the  flow  through  and  over  the  spillway  at  the 
right  training  wall  of  the  spillway  during  periods  of 
high  water  (6  inches  or  more  of  flow  over  the  spillway) 
to  determine  whether  alterations  or  repairs  may  be  re¬ 
quired  in  this  vicinity. 

Any  remedial  work  deemed  necessary  as  a  result  of  the  inves¬ 
tigation  should  be  completed  within  18  months  after  receipt  of  this 
report  by  the  Owner”  A  qualified,  registered  professional  engineer 
should  design  and  observe  the  construction  of  any  necessary  remedial 
work. 

The  following  remedial  work  should  be  completed  by  the  Owner 
within  12  months  after  his  receipt  of  this  report.  Where  engineer- 
ing  assistance- Is  indicated,  the  Owner  should  engage  a  qualified, 
registered  professional  engineer.  Assistance  by  such  an  engineer 
may  also  be  useful  for  some  of  the  other  work. 


vi 


o 


1)  Seal  the  upstream  side  of  the  gravity  section  to  reduce 
the  quantity  of  and  the  pressure  head  due  to  seepage 
through  It.  Provide  drainage  facilities  for  such  seepage 
that  does  occur. 

2)  Contingent  on  the  results  of  the  detailed  hydrologic 
and  hydraulic  analysis  and  the  detailed  structural  sta¬ 
bility  analysis,  repair  the  deteriorated  concrete  and  stone 
masonry  of  the  gravity  dam  section,  the  spillway,  and  the 
spillway  training  walls. 

3)  Remove  trees  and  brush  and  their  root  systems  from  the 
embankment,  from  a  zone  15  feet  wide  next  to  the  down¬ 
stream  toe,  and  from  the  area  between*  the  spillway  and 
the  natural  stream  channel  In  accordance  with  specifi¬ 
cations  and  field  observation  of  the  work  by  an  engineer. 
Backfilling  the  zones  where  stumps  and  roots  have  been 
removed  should  be  done  with  proper  material  and  pro¬ 
cedures.  Continue  to  keep  these  same  areas  clear  by 
cutting,  mowing,  and  cleanup  at  least  annually. 

4)  Repair  the  riprap  apron  downstream  of  the  spillway. 

5)  Repair  the  deteriorated  joint  In  outlet  pipe  #  1  to  prevent 
water  from  leaking  out  of  the  pipe  into  the  area  of  the 
downstream  rockfill. 

6)  Develop  and  implement  effective  routine  operation  and 
maintenance  procedures  for  the  dam  and  its  appurtenances. 
The  outlet  pipe  gates  should  be  exercised  regularly. 

7)  Institute  a  program  of  comprehensive  technical  inspection 
of  the  dam  and  its  appurtenances  by  an  engineer  on  a 
periodic  basis  of  at  least  once  every  two  years. 


Date: 
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Overview  Photo  -  Cape  Pond  Dam  -  4/8/81 
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PHASE  I  INSPECTION  REPORT 
NAME  OF  DAM:  CAPE  POND  DAM,  ID  NO.  NY  00265 

SECTION  1 

PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority 

The  National  Dam  Inspection  Act,  Public  Law  92-367, 

August  8,  1972,  authorized  the  Secretary  of  the  Army  through 
the  Corps  of  Engineers  to  initiate  a  national  program  of  dam 
inspection  throughout  the  United  States.  The  New  York  District 
of  the  Corps  of  Engineers  has  been  assigned  the  responsibility 
of  supervising  the  inspection  of  dams  within  New  York  State. 

C.  T.  Male  Associates,  P.C.,  has  been  retained  by  the  New  York 
District  to  inspect  and  report  on  selected  dams  in  the  State 
of  New  York.  Authorization  and  notice  to  proceed  was  issued 
to  C.  T.  Male  Associates,  P.C.,  under  a  letter  from  Michael  A. 
Jezior,  LTC,  Corps  of  Engineers.  Contract  No.  DACW51-81-C- 
0014  has  been  assigned  by  the  Corps  c-f  Engineers  for  this  work. 

b.  Purpose  of  Inspection 

The  purpose  of  the  inspection  program  is  to  perform 
technical  inspection  and  evaluation  of  non-Federal  dams  to  identify 
conditions  which  threaten  the  public,  and  thus  permit  correction 
in  a  timely  manner  by  non-Federal  interests. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Location 


The  dam  is  located  on  the  Beer  Kill  about  2.5  miles 
northwest  of  the  Village  of  Ellenville.  The  dam  at  its  maximum 
section  is  at  Latitude  41  degrees  -  44.9  minutes  North,  Longitude 
74  degrees  -  26.3  minutes  West. 

Access  to  the  dam  is  from  the  Village  of  Ellenville  via 
Cape  Avenue  (County  Route  52) .  The  dam  and  reservoir  are  on  the 
south  side  of  the  road  (see  Vicinity  Map,  and  Drainage  Area  Map 
Appendix  C-5) . 

2  J5  The  official  name  of  the  dam  is  Cape  Pond  Dam  and  the 

official  name  of  the  impoundment  is  Cape  Pond.  The  impoundment 
Is  also  known  as  Ulster  Lake. 
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b.  Description  of  Dam  and  Appurtenances 

Cape  Pond  Dam  is  a  grouted  masonry  gravity  dam  with  a 
maximum  height  of  about  20  feet  and  a  crest  length  of  about  612  feet. 
The  spillway  is  near  the  center  (highest)  portion  of  the  dam  and 
the  spillway  crest  is  5.25  feet  below  the  top  of  dam.  The  dam  con¬ 
sists  of  a  4- foot- thick  grouted  masonry  gravity  section  which  is 
founded  on  a  5-foot-thick  concrete  footing.  A  concrete  ogee-like 
section  was  added  in  1914  on  the  downstream  side  of  the  spillway. 

To  the  left  and  to  the  right  of  the  spillway  section, 
rockfill  or  earth  berms  have  been  placed  on  the  downstream  side  of 
the  masonry.  On  the  upstream  side  of  the  gravity  section,  a  rock- 
fill  roadway  has  been  placed  to  provide  access  across  the  dam. 

This  rockfill  is  about  10  feet  wide  on  the  crest  and  its  upstream 
slope  is  about  3H:1V.  The  crest  of  the  rockfill  slopes  down  from 
both  abutments  at  about  a  2%  grade  to  its  low  point  at  spillway 
crest  elevation. 

The  ogee-like  spillway  is  a  concrete  gravity  overflow 
section  about  4  feet  wide  at  the  top  with  a  crest  length  of  147 
feet.  The  effective  length  of  spillway  weir  is  reduced  by  11  piers, 
each  one  foot  wide,  located  on  the  spillway  weir  crest,  which  serve 
as  supports  for  a  walkway  that  crosses  over  the  spillway.  There 
is  a  short  stone  masonry  training  wall  on  the  left  side  of  the  spill¬ 
way  and  a  concrete  training  wall  on  the  right.  The  discharge  channel 
consists  of  a  hand-placed  stone  riprap  apron  for  about  30  feet  down¬ 
stream  of  the  toe  of  the  spillway  section. 

There  are  2  slide  gates  on  the  upstream  side  of  the 
gravity  section  which  discharge  their  flow  into  2,  48- inch-diameter 
riveted  steel  outlet  pipes.  Each  slide  gate  has  a  handwheel  con¬ 
trol  in  a  gate  house.  These  gate  houses  are  wood- framed  structures 
that  are  situated  on  top  of  the  concrete  gravity  portion  of  the  dam, 
to  the  left  of  the  spillway.  The  intakes  to  each  slide  gate  are 
formed  by  concrete  and  masonry  side  walls  through  the  upstream 
rockfill,  with  wooden  bridge  decks  across  the  top.  At  the  upstream 
ends  of  the  intakes  there  are  crude  wooden  trash  racks  with  about 
one  foot  clear  openings. 

There  is  also  a  steel  pipe  walkway  with  a  wooden  deck 
across  the  top  of  the  spillway. 

c.  Size  Classification 

In  accordance  with  Recommended  Guidelines  (Reference  1) , 
Cape  Pond  Dam  is  classified  as  "intermediate1*  in  size  because  the 
maximum  storage  capacity  at  the  top  of  the  dam  is  3,605  acre- feet 
(within  the  1,000  to  50, 000-acre- foot  range).  The  height  of  the 
dam  is  about  20  feet. 
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d.  Hazard  Classification 


In  accordance  with  Recommended  Guidelines  (Reference  1) , 
Cape  Pond  Dam  is  classified  as  having  a  "high"  hazard  potential. 
This  is  because  it  is  judged  that  failure  of  the  dam  would  signif¬ 
icantly  increase  flows  downstream  which  could  cause  loss  of  more 
than  a  few  human  lives  and  appreciable  property  damage.  Downstream 
development  that  could  be  damaged  or  destroyed  by  a  dam  failure  in¬ 
cludes:  a  bridge  for  Marcus  Road  which  crosses  over  the  Beer  Kill 
about  2,200  feet  downstream;  and  many  dwellings  located  near  the 
stream  outside  of  the  Village  of  Ellenville,  located  about  2  miles 
downstream  (vertical  drop  from  the  dam  to  these  dwellings  is  over 
500  feet) . 


e.  Ownership 


The  dam  was  originally  constructed  sometime  prior  to 
1904  for  Dwight  Divine  and  Sons.  Presently  the  dam  and  reservoir 
are  owned  by: 


Cape  Pond,  Inc. 

Cape  Road 

Ellenville,  New  York  12428 

Attention:  William  H.  Lyons,  President 
Lyons  Road 

Milton,  New  York  12547 
(914)  795-5164 


f .  Operator 

Day-to-day  operation  of  the  dam  is  the  responsibility  of: 

Andrew  T.  Jacob 

Box  21A 

Cape  Pond  Road 

Ellenville,  New  York  12428 

(914)  647-3207 

g.  Purpose  of  Dam 

The  dam  was  originally  constructed  to  store  water  for 
hydropower  generation,  but  it  was  never  used  for  this  purpose. 

The  impoundment  is  presently  used  for  recreational  purposes.  ' 

18’  h.  Design  and  Construction  History 

It  is  believed  that  the  dam  was  constructed  sometime 
prior  to  1904  for  Dwight  Divine  and  Sons  (Ulster  Knife  Co.).  The 
original  designer  is  not  known.  A  Mr.  VanKeuren  of  Ellenville, 
New  York,  was  the  construction  contractor  for  the  original  dam. 
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There  are  some  details  of  the  original  design  on  a  1914  drawing 
concerning  the  addition  of  a  concrete  spillway  section  (see  Appen¬ 
dix  G-l) .  No  other  data  concerning  the  original  design  or  con¬ 
struction  could  be  found. 

According  to  a  dam  report  dated  August  13,  1914  (see 
Appendix  F3-1) ,  the  dam  was  repaired  or  reconstructed  in  1904. 

The  nature  or  extent  of  this  work  is  not  known. 

In  September  of  1914  the  planking  of  a  plank  and  stone- 
filled  crib  apron  at  the  toe  of  the  spillway  was  removed.  The 
stone  was  grouted  in  place  and  a  concrete  ogee-like  section  was 
added  to  the  downstream  side  of  the  spillway. 

In  1970  slide  gate  //  1  was  repaired.  Part  of  the  outlet 
pipe  from  this  gate  was  replaced  and  the  remainder  was  encased  in 
concrete.  The  downstream  rockfill  was  also  rearranged  and  dressed 
up. 


Refer  to  Section  2  of  this  report,  as  well  as  the 
Engineering  Data  Checklist  in  Appendix  F2,  for  a  more  complete 
discussion  of  the  design  and  construction  history.  A  drawing 
and  other  engineering  data  are  included  in  Appendices  F3  and  G. 

i.  Normal  Operation  Procedures 

The  Operator  checks  the  dam  daily.  The  Owner  of  the 
dam  also  has  a  dam  committee,  one  of  whose  members  also  visits 
the  dam  once  a  week. 

The  maximum  pond  level  was  established  by  a  court 
decision  in  the  early  1900's.  The  Operator  tries  to  maintain 
this  level  (slightly  below  the  spillway  crest)  from  April  through 
October.  Primarily  gate  If  1  (nearest  the  left  end  of  the  dam) , 
which  is  the  easiest  to  operate,  is  used  to  regulate  outflow. 

During  periods  of  high  water  both  gates  are  used. 

During  the  period  of  November  through  May  the  water  level 
is  maintained  about  2  feet  below  the  spillway  crest,  primarily  to 
help  control  vegetative  growth  around  the  shoreline. 

X82  The  Operator  opens  the  gates  in  anticipation  of  heavy 

flows  due  to  storms.  From  experience,  2  to  3  inches  of  rain  causes 
about  a  6  inch  rise  in  the  water  level.  According  to  the  Operator, 
with  both  gates  open  it  takes  about  36  hours  to  drop  the  water  level 
to  the  old  channel,  essentially  draining  the  reservoir. 

1.3  PERTINENT  DATA 

a.  Drainage  Area  (square  miles)  19.25 
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b. 


Discharge  at  Dam  Site  (cfs) 

Spillway  (W.S.  at  top  of  dam)  4,890 

Outlet  Pipe  //  1  (normally  partially  open) 

-  (fully  open  w/W.S.  at  top  of  dam)  240 

-  (fully  open  w/W.S.  at  spillway  crest)  200 

Outlet  Pipe  II  2  (normally  closed) 

-  (fully  open  w/W.S.  at  top  of  dam)  210 

-  (fully  open  w/W.S.  at  spillway  crest)  160 

Spillway  and  Both  Outlet  Pipes  Fully  Open 

(W.S.  at  top  of  dam)  5,340 

Maximum  Known  Flood  >  4,900 


i 

i 
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c.  Elevations  (feet  -  NGVD) 

Based  on  USGS  mapping  the  elevation  base  used  on  the 
drawing  by  J.H.  Divine  in  Appendix  G  appears  to  be  about  900  feet 
lower  than  NGVD  (National  Geodetic  Vertical  Datum  of  1929) .  There¬ 
fore,  all  elevations  used  in  this  report  are  900  feet  higher  than 
those  found  on  the  drawing  in  Appendix  G  and  are  in  feet  above  mean 


sea  level  NGVD. 

Top  of  Dam  1005.25 

Design  High  Water  Unknown 

Spillway  Crest  1000 

Entrance  Invert  of  Outlet  Pipe  II  1  986.8  + 

Entrance  Invert  of  Outlet  Pipe  it  2  991.4  + 

d.  Reservoir  Length  (feet)  -  at  spillway  crest  6,300  + 


e.  Reservoir  Surface  Area  (acres) 

Top  of  Dam  448 

Spillway  Crest  229.6 

f.  Reservoir  Storage  (acre- feet) 

Top  of  Dam  3,605 

Spillway  Crest  1,377 


g.  Dam 

Type  -  Grouted  masonry  and  concrete  gravity  with  partial 
earth  berms. 

Length  -  612  feet  (including  spillway) . 

Top  Width  -  Gravity  Section  -  4  feet. 

Upstream  Rockfill  -  10  feet. 

Side  Slopes  -  Upstream:  3H:1V. 

-  Downstream  right  of  spillway:  Flat  to  3H:1V. 

-  Downstream  left  of  spillway:  6- feet  wide  rock- 

fill  berm  with 
vertical  face. 

-  Downstream  between  gate  houses:  4H:1V  for  15  feet, 

then  1H:1V. 

Zoning  -  Berms  on  both  sides  of  grouted  masonry  section. 
Impervious  Core  -  Grouted  masonry  gravity  section  forms  the 

impervious  core. 

Cutoff  -  5-foot-thick  concrete  footing  (apparently  on  till) 
forms  cutoff. 
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Grout  Curtain  -  None  known. 

h.  Spillway 

Type  -  Ogee -like  with  wooden  walkway,  across  top,  at  top  of 
dam  elevation. 

Length  of  Weir  -  136  feet  clear  (147  feet  if  11,  1  foot  wide 

piers ,  are  included) . 

Upstream  Channel  -  Rockfill  roadway  10  feet  wide  at  spillway 

crest  elevation,  immediately  upstream. 

Pond  surface  upstream  of  roadway. 
Downstream  Channel  -  30-foot-wide  hand-placed  riprap  apron 

downstream  of  ogee  with  stone  masonry 
training  wall  on  left  and  concrete  one 
on  right.  Further  downstream  natural 
ground,  with  tree  and  brush  growth, 
until  the  natural  stream  channel. 

i.  Outlet  Works 

1)  Outlet  Pipe  if  1 

Size  -  48- inch  diameter. 

Description  -  35-foot  long  riveted  steel  pipe  down¬ 
stream  from  slide  gate  at  gravity  section. 
Control  -  Slide  gate  with  handwheel  control  at  gate 
house  on  gravity  section.  Gate  opens  up 
about  40  inches  maximum. 

2)  Outlet  Pipe  ft  2 

Size  -  48- inch  diameter . 

Description  -  20-foot  long  riveted  steel  pipe  down¬ 
stream  from  slide  gate  at  gravity  section. 
Control  -  Slide  gate  with  handwheel  control  at  gate 
house  on  gravity  section.  Gate  opens  up 
about  2  feet  maximum. 
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SECTION  2 
ENGINEERING  DATA 


2.1  DESIGN  DATA 

a.  Geology 

There  was  no  geologic  Information  available  in  the  data 
for  this  dam.  The  following  information  was  obtained  from  current 
geologic  maps  and  publications  for  this  region  (References  28,  29, 
and  30),  as  well  as  from  the  site  visit. 

Cape  Pond  Dam  is  located  in  the  Catskill  Section  of  the 
Appalachian  Plateaus  Province.  The  dam  is  located  on  the  eastern 
fringes  of  generally  flat-lying  sedimentary  sequences  that  underlie 
the  Catskill  Mountains  and  associated  plateaus.  Bedrock  in  the 
vicinity  of  the  dam  consists  of  shale  and  sandstone,  which  is 
middle  to  upper  Devonian  in  age  (350  -  375  million  years  old) . 

There  is  no  surficial  geology  map  available  for  this 

site. 

b.  Subsurface  Investigations 

No  subsurface  investigations  are  available  for  this  dam. 

Based  on  the  appearance  of  the  landscape  surrounding  the 
dam  and  a  notation  in  a  reconstruction  application  dated  September 
22,  1914  to  the  New  York  State  Conservation  Commission  (see  Appendix 
F3-6)  ,  the  dam  is  probably  founded  on  glacial  till.  The  till  may 
be  clayey  in  nature,  based  on  the  1914  Application. 

c.  Dam  and  Appurtenances 

It  is  suspected  that  the  dam  was  constructed  prior  to 
1904  for  Dwight  Divine  and  Sons  (Ulster  Knife  Co.).  The  original 
designer  is  unknown.  No  direct  data  concerning  the  original  design 
of  the  dam  could  be  found.  There  are  some  details  of  the  original 
design  on  a  September  1914  drawing  concerning  the  addition  of  a 
concrete  spillway  section  (see  Appendix  G-l) .  A  September  1914 
letter  and  reconstruction  application  also  contain  some  additional 
data  concerning  the  original  design  (see  Appendices  F3-4  to  F3-12) . 

2.2  CONSTRUCTION  HISTORY 


a.  Initial  Construction 


The  original  contractor  for  the  dam  was  a  Mr.  VanKeuren 
of  Ellenville,  New  York.  No  records  concerning  the  actual  con- 
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struct ion  of  the  original  dam  and  appurtenances  are  known  to  exist. 
A  brief  review  of  the  construction  history  can  be  found  in  Appendix 
F2,  Checklist  for  General  Engineering  Data  and  Interview  with  Dam 
Owner. 


b.  Modifications  and  Repairs 

According  to  an  inspection  report  dated  August  13,  1914 
(see  Appendix  F3-1)  ,  the  dam  was  repaired  or  reconstructed  in  1904. 
The  nature  or  extent  of  this  work  is  not  known. 

In  September  of  1914  the  planking  of  a  plank  and  stone- 
filled  crib  apron  at  the  toe  of  the  original  spillway  was  removed 
(see  Appendix  G-l) .  The  stone  was  grouted  in  place  and  a  concrete 
ogee-like  section  was  added  to  the  downstream  side  of  the  spillway. 

J.  H.  Divine,  Engineer,  of  Ellenville,  New  York  was  the  designer 
of  these  modifications.  The  construction  contractor  for  this  work 
is  not  known. 

In  1970  slide  gate  if  1  was  repaired.  Part  of  the  outlet 
pipe  from  this  gate  was  also  replaced  and  the  remainder  was  encased 
in  concrete.  The  rockfills  on  the  downstream  side  of  the  dam  were 
also  rearranged  and  dressed  up.  There  are  no  plans  or  records  for 
this  work,  except  for  bills.  The  contractor  for  this  work  was  McDole 
Construction  Company,  Wawarsing,  New  York. 

In  1978  the  concrete  sill  below  slide  gate  if  2  was 
replaced.  This  work  was  done  by  members  of  Cape  Pond,  Inc. 

Also  in  the  past  other  repair  work  has  been  done  to  the 
dam  at  various  times.  It  is  evident  that  concrete  patching  of 
the  gravity  and  spillway  sections  has  been  done  in  the  past.  Also 
at  some  time  in  the  past  the  flashboards  were  removed  and  some  of 
the  flashboard  support ' sockets  were  filled  with  cement  grout. 

c.  Maintenance  and  Pending  Remedial  Work 

According  to  the  Owner,  each  year  about  30  or  40  tons  of 
"clay"  is  dumped  on  the  upstream  side  of  the  dam.  It  is  dumped  on 
the  roadway  and  dozed  into  the  reservoir.  This  work  is  done  by  a 
variety  of  local  contractors. 

After  November  first  the  water  level  is  quickly  dropped 
to  the  level  of  the  slide  gate  sills  so  that  the  slide  gates,  sills, 
and  any  other  items  exposed  can  be  inspected.  The  water  level  is 
then  allowed  to  rise  again. 

In  1975  the  Owner  of  the  dam  obtained  cost  estimates  for 
guniting  the  downstream  face  of  the  spillway  and  exposed  gravity 
section.  This  work  was  never  done  because  of  the  cost. 


•J 
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2.3  OPERATION  RECORD 


a.  Inspections 

There  is  no  known  record  of  inspection  of  the  dam  by 

the  Owner . 


Several  inspection  reports  and  letters  concerning  this 
dam  were  found  and  they  appear  in  Appendix  F3.  An  August  3,  1914 
Dam  Report  by  the  NYS  Conservation  Commission  (see  Appendix  F3-1) 
describes  the  dam  as  "of  very  good  construction  and  in  very  good 
condition."  This  report  was  prepared  before  the  ogee-like  section 
was  added  to  the  spillway. 

An  August  22,  1972  inspection  report  by  the  New  York 
State  Department  of  Environmental  Conservation  (NYS-DEC)  appears 
as  Appendix  F3-15.  This  report  noted  that  the  exposed  concrete 
surfaces  were  spalled,  cracked 4  and  deteriorated.  It  noted  the 
presence  of  brush  growth  on  the  downstream  slope  of  the  dam  and 
that  there  was  a  new  concrete  headwall  at  the  end  of  the  outlet 
conduit  downstream  of  gate  if  1.  The  report  also  indicated  that 
there  was  no  evidence  of  periodic  maintenance. 

A  NYS-DEC  memor^r.’tum  dated  August  23,  1972  (see  Appendix 
F3-18)  generally  discusses  the  August  22,  1972  NYS-DEC  inspection 
report.  It  mentions  the  problems  noted  in  that  inspection  report 
as  well  as  several  others.  This  memorandum  indicates  that  trees 
as  well  as  brush  are  growing  on  the  downstream  slope,  that  there 
was  leakage  through  the  ogee-like  section  at  its  mid-point,  and 
that  stone  rubble  and  brush  were  observed  clogging  the  stilling 
basin  downstream  of  outlet  pipe  //  1.  This  memorandum  also  noted 
that  "the  dam  has  received  little  maintenance  for  a  long  period  of 
time"  and  suggested  that  a  regular  maintenance  schedule,  that  ad¬ 
dressed  the  problems  of  the  dam,  be  implemented. 

A  December  20,  1977  letter  from  the  Owner  to  the  NYS-DEC 
(see  Appendix  F3-20)  requested  that  the  NYS-DEC  inspect  Cape  Pond 
Dam.  No  record  of  any  subsequent  inspection,  however,  could 
be  found. 

Various  members  of  Cape  Pond,  Inc.  indicated  that  the  dam 
has  been  inspected  informally  by  engineers  who  are  friends  of  mem¬ 
bers. 


b.  Performance  Observations,  Water  Levels,  and  Discharges 

The  present  seepage  at  the  dam  is  about  the  same  now  as 
it  was  20  years  ago  according  to  the  members  of  Cape  Pond,  Inc., 
interviewed  at  the  dam  site. 

Since  May,  1979  the  Operator  of  the  dam  has  kept  a  daily 
log,  mainly  for  security  purposes.  In  the  log,  however,  he  has 
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noted  when  the  water  level  is  over  the  road  or  spillway.  No  other 
performance  observations  or  routine  measurements  of  water  levels 
or  discharges  are  known  to  exist. 

c.  Past  Floods  or  Previous  Failures 

In  August  or  September  of  1955  the  dam  was  overtopped  by 
an  unknown  amount  without  causing  any  damage.  In  the  early  1970's 
Ulster  Heights  Lake  Dam,  an  upstream  earth  dam,  failed  and  again 
caused  Cape  Pond  Dam  to  be  overtopped  by  an  unknown  amount.  No 
damage  resulted  from  this  occurrence  either.  In  1977  or  1978 
Ulster  Heights  Lake  Dam  failed  again,  but  this  time  Cape  Pond  Dam 
was  not  overtopped.  Also,  according  to  the  Operator,  a  storm  event 
on  March  6,  1980  caused  the  water  level  to  rise  about  2.8  feet  above 
the  spillway  crest. 

2.4  EVALUATION 

a.  Availability 

As  listed  on  Appendix  FI,  some  engineering  data  and  records 
for  the  dam  were  available  in  the  files  of  the  Dam  Safety  Section 
of  the  NYS-DEC.  Some  photos  of  the  1978  repair  work  and  the  daily 
log  from  May  1979  to  the  present  were  available  from  the  Owner,  but 
were  not  reviewed.  The  data  from  the  NYS-DEC  was  reviewed,  and  all 
copies  of  the  records  found  are  included  in  chronological  order  in 
Appendices  F3  and  G.  Appendix  F2,  Checklist  for  General  Engineer¬ 
ing  Data  and  Interview  with  Dam  Owner,  also  contains  pertinent 
engineering  information. 

b.  Adequacy 

Available  data  reviewed  consisted  of  one  reconstruction 
drawing,  a  reconstruction  application,  2  inspection  reports,  and 
various  correspondence.  Such  data  as  original  design  drawings, 
construction  specifications,  design  calculations,  record  drawings, 
complete  data  on  foundation  and  embankment  soils ,  and  operation  and 
performance  data  were  not  available.  The  lack  of  such  in-depth 
engineering  data  does  not  permit  a  comprehensive  review.  Therefore, 
the  available  data  was  not  adequate  by  itself  to  permit  an  assess¬ 
ment  of  the  dam. 


c.  Validity 

Based  on  field  observation  and  checking,  some  of  the 
data  is  not  valid.  The  drawing  appearing  as  Appendix  G-l  shows  the 
dam  as  697.5  feet  long,  while  field  measurements  indicate  a  length 
of  about  612  feet.  This  discrepancy,  however,  could  be  due  to  some 
of  the  gravity  section  being  buried  underground. 


The  drawing  of  Appendix  G-l  does  not  show  the  gate  houses 
on  the  top  of  dan  which  presently  exist.  Finally  the  same  drawing 
shows  14  piers  in  the  spillway.  Field  observations  indicate  that 
there  are  only  11,  with  wider  pier  openings  at  the  location  of  the 
missing  piers. 
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SECTION  3 


VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General 


Cape  Pond  Dam  was  inspected  on  April  8,  1981.  The 
inspection  party  (see  Appendix  B-l)  was  accompanied  by  various 
individuals  associated  with  the  organization  that  owns  the  dam, 

Cape  Pond,  Inc.  These  individuals  were  William  H.  Lyons,  President; 
Andrew  T.  Jacobs,  Dam  Operator;  Sherman  B.  Loucks ,  member;  and 
Thomas  H.  Clark,  member.  The  weather  was  sunny  and  warm  at  the 
time  of  the  inspection.  The  water  surface  was  at  about  EL  1000  or 
at  about  the  spillway  crest.  The  Visual  Inspection  Checklist  is 
included  as  Appendix  B,  while  selected  photos  taken  during  the 
inspection  are  included  as  Appendix  A  and  as  the  Overview  Photo  at 
the  beginning  of  this  report.  Appendix  A-l  is  a  photo  index  map. 

b.  Dam 

There  were  no  major  sloughs  or  slides  evident  on  the 
embankment  portions  of  the  dam. 

Trees  and  Brush  -  Trees  and  brush  cover  the  downstream 
slope  to  the  right  of  the  spillway.  Some  of  these  trees  are  as 
large  as  20  inches  in  size.  Brush  to  10  feet  high  grows  between 
the  trees  (see  Photo  A-3A) .  Leaves  and  other  debris  have  been  dis¬ 
carded  along  portions  of  the  downstream  slope.  All  of  this  cover 
interferes  with  proper  inspection. 

To  the  left  of  the  spillway,  there  are  a  few  trees  grow¬ 
ing  from  the  rockfill  berms  on  the  downstream  side  of  the  concrete 
gravity  section  (see  Photo  A-4A) . 

Seepage  -  Seepage  is  occurring  at  low  rates  (<<  1  gpm)  at 
several  locations  from  the  downstream  side  of  the  spillway.  These 
seeps  seem  to  be  associated  chiefly  with  construction  joints,  since 
they  tend  to  lie  along  horizontal  lines.  Photo  A-10A  shows  a  detail 
of  the  downstream  side  between  Sta  4+60  and  Sta  4+85,  where  it  is 
seen  that  seepage  is  occurring  only  a  few  inches  below  the  crest 
(top  right  in  the  photograph) .  Since  the  reservoir  level  was  only 
a  few  inches  below  the  spillway  crest  on  the  day  of  inspection, 
this  observation  shows  that  full  reservoir  head  is  acting  on  the 
upstream  side  of  the  concrete  gravity  section.  There  is  no  loss 
in  hydraulic  head  through  the  fill  that  forms  the  roadway  on  the 
upstream  side. 
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Minor  clear  seeps  also  were  observed  on  the  downstream 
side  of  both  gate  houses.  Photo  A-4B  shows  the  seep  beneath  the 
left  gate  house  (gate  house  //  1)  .  Both  were  seeping  at  a  rate  of 
a  few  drops  per  second  or  less . 

Another  minor  seep  was  observed  on  the  downstream  side 
of  the  concrete  gravity  section  at  Sta  3+30.  It  is  located  just 
above  ground  surface  in  Photo  A-5A  (which  is  8  feet  below  the  top 
of  the  crest  wall).  The  seepage  rate  was  one  drop  per  10  seconds. 

A  rockfill  berm  was  observed  on  the  right  side  of  the 
right  training  wall  of  the  spillway  (see  Photo  A-5B) .  This  berm 
may  have  been  placed  to  prevent  scour  during  spillway  flow.  How¬ 
ever,  at  the  toe  of  this  fill  adjacent  to  the  training  wall  a  large 
opening  was  observed  in  the  rockfill.  There  was  no  seepage  occur¬ 
ring.  Flow  may  occur  at  this  location  when  flow  passes  over  the 
spillway,  by  passing  through  the  cracks  in  the  top  portion  of 
the  training  wall . 

Concrete  and  Masonry  -  The  concrete  and  masonry  gravity 

sections  of  the  dam  are  in  poor  condition.  There  are  vertical 
cracks  through  the  wall  in  several  locations.  The  top  4  feet  of 
the  gravity  section  is  badly  deteriorated  on  both  the  upstream  and 
downstream  sides,  with  portions  of  the  wall  missing  to  a  depth  of 
one  foot  (see  Photos  A-3B  and  A-5A) .  The  concrete  cap  on  the  wall 
is  also  deteriorated,  scaled,  and  it  has  been  repaired  in  several 
locations. 


c.  Appurtenant  Structures 

1)  Intake  Structures  and  Gate  Houses 

The  intake  structures  to  the  two  slide  gates  (see 
Photo  A-2A)  are  formed  by  concrete  and  masonry  side  walls  through 
the  upstream  rockfill  to  the  gravity  section,  with  wooden  bridge 
decks  across  the  top.  The  intakes  are  submerged  and  therefore  the 
condition  of  their  side  walls  could  not  be  assessed.  At  the 
upstream  ends  of  the  intake  there  are  crude  wooden  trash  racks 
made  of  1  inch  to  2  inch  sticks,  with  one  foot  clear  openings. 

Though  crude,  these  intakes  are  in  fairly  good  condition  (see 
Photo  A-7B)  and  are  adequate  to  perform  their  functions. 

There  are  two  gate  houses  (see  Appendix  A-4A)  located 
on  top  of  the  concrete  gravity  section  that  protect  the  handwheel 
control  mechanisms  for  the  slide  gates.  The  gate  houses  are  wood¬ 
framed  structures  with  electric  lights  and  locking  doors.  Both 

fate  houses  are  in  good  condition  although  the  roof  of  gate  house 
2  leaks. 


The  slide  gates  for  both  dams  were  only  visible  from 
the  downstream  side.  Both  gates  were  rusty  but  in  good  shape,  with 
some  leakage  around  them  when  closed  (see  Photo  A-9A) .  The  hand- 
wheel  controls  for  raising  the  gates  (see  Photos  A-6B  and  A-8A) 
were  well  lubricated.  Gate  if  1  operates  easily  and  is  operated 
regularly.  Gate  if  2  operates  somewhat  harder  and  is  only  operated 
when  required  to  control  high  flows. 

2)  Outlet  Pipes  and  Outlet  Structures 

The  ends  of  the  2,  48-inch  riveted  steel  outlet  pipes 
can  be  seen  in  Photos  A-7A  and  A-8B.  Outlet  pipe  If  1  is  rusted  and 
pitted.  A  joint  in  this  pipe  about  10  feet  from  the  downstream  end 
is  open  about  one  foot  (see  Photo  A-9A) .  The  last  10  feet  of  this 
pipe  is  also  encased  in  concrete. 

Outlet  pipe  If  2  is  also  rusted  and  pitted.  The  down¬ 
stream  end  of  the  pipe  is  rusted  through  to  the  bottom  but  this  does 
not  interfere  with  the  function  of  the  outlet.  There  is  no  headwall 
at  the  downstream  end  of  this  pipe. 

3)  Spillway  and  Discharge  Channel 

The  dam  has  an  ogee-like  overflow  spillway  with  11 
piers  along  its  crest  that  support  a  walkway  across  the  top  of  the 
spillway  (see  Photo  A-9B) .  To  the  left  of  the  spillway  section 
there  is  a  stone  masonry  training  wall  and  to  the  right  there  is 
a  concrete  one.  At  the  toe  of  the  ogee  there  is  a  hand-placed  rip¬ 
rap  apron  in  the  discharge  channel. 

The  downstream  concrete  of  the  ogee-like  spillway 
section  is  spalled  and  cracked  (see  Photos  A-9B  and  A-10A) .  The 
surface  was  gunited  in  the  past  but  it  is  now  flaking  and  falling 
off.  There  is  seepage  through  the  section,  probably  at  the  location 
of  construction  joints.  The  toe  of  the  ogee-like  section  is  break¬ 
ing  up  and  there  is  also  some  erosion  of  the  concrete.  The  piers 
on  the  weir  crest  have  cracks,  spalls,  popouts  of  1  inch  to  3 
inches  in  diameter,  and  efflorescence  (see  Photo  A-10B) .  The 
weir  crest  also  has  several  transverse  cracks  from  the  upstream 
to  the  downstream  side.  The  first  spillway  bay  on  the  left  is  also 
badly  spalled  and  three  piers  for  the  walkway  over  the  spillway 
appear  to  be  missing. 

There  is  a  large  crack  near  the  top  of  the  right 
spillway  training  wall  at  the  change  in  slope  (see  Photos  A-5B 
and  A-6A) .  There  is  also  cracking  and  efflorescence  of  the  con¬ 
crete  of  this  wall. 


The  hand-placed  riprap  apron  downstream  from  the 
weir  crest  is  in  fair  shape  (see  Photos  A-11A  and  A-11B) .  Some  of 
the  riprap  at  the  downstream  end  is  deteriorated,  while  elsewhere 
some  of  it  was  missing  or  disturbed.  There  is  also  some  brush 
and  tree  growth  at  the  downstream  end  of  the  apron. 


d. 


Reservoir  Area 


The  reservoir  shores  are  relatively  flat  and  forested. 
There  was  no  obvious  cause  for  concern  about  landslides  into  the 
reservoir  or  unusual  erosion  of  the  slopes  (see  Photo  A-12A) . 

e.  Downstream  Channel 


The  downstream  channel  (see  Photo  A-11B)  is  a  brush  and 
tree-covered  area  of  natural  ground  from  the  apron  to  the  Beer  Kill 
channel .  This  area  is  about  4  feet  lower  than  .the  riprap  apron 
and  is  relatively  flat  down  to  the  natural  stream  channel.  The 
natural  channel  is  much  narrower  than  the  spillway  and  is  encroached 
by  heavy  brush  and  tree  growth. 

3.2  EVALUATION 


The  trees,  brush,  and  debris  on  the  downstream  side  of  the  dam, 
both  to  the  left  and  to  the  right  of  the  spillway,  probably  do  not 
have  any  significant  effect  on  the  structural  stability  of  this  dam. 
They  do,  however,  prevent  adequate  observation  of  any  potential 
seepage.  The  brush,  trees,  and  debris  should  be  removed  from  the 
dam  to  a  distance  of  15  feet  downstream  from  the  toe.  Additionally, 
all  trees  and  brush  between  the  spillway  and  the  natural  stream 
channel  should  be  cleared  to  a  width  at  least  equal  to  that  of  the 
spillway. 

The  deteriorated  concrete  of  the  gravity  dam  section  and  the 
spillway  should  be  repaired  in  an  appropriate  manner.  The  spillway 
training  walls  should  also  be  repaired. 

556  The  seepage  observed  was  minor,  although  freezing  and  thawing 

at  the  seeps  will  continue  to  cause  deterioration.  On  the  down¬ 
stream  side  of  the  spillway  the  seeps  have  existed  for  a  long  time. 

In  the  past  they  were  sealed  with  a  coating  of  gunite.  This  oro- 
cedure  leads  to  pressure  buildup  along  the  construction  joints  of 
the  concrete  spillway,  with  consequent  reduction  in  stability. 
Ultimately  this  gunite  covering  spalls  off  and  the  seepage  contin¬ 
ues.  When  the  spillway  concrete  is  repaired,  drainage  from  these 
seeps  should  be  permitted  to  continue.  The  seeps  should  not  be 
plugged . 

The  rockfill  on  the  right  side  of  the  right  spillway  training 
wall  should  be  observed  during  high  flows  over  the  spillway  so  that 
a  judgment  can  be  made  about  any  needed  repairs. 

The  rockfill  apron  downstream  of  the  spillway  should  be  repaired 
to  prevent  further  deterioration. 
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SECTION  4 


I 


OPERATION  AND  MAINTENANCE  PROCEDURES 


4.1  OPERATION  PROCEDURES 

There  are  no  written  operation  procedures  for  the  dam. 

Cape  Pond  is  used  for  recreational  purposes.  The  water 
level  is  maintained  at  about  the  spillway  crest  from  April 
through  October,  and  about  2  feet  below  the  spillway  crest  from 
November  through  March,  primarily  to  help  control  vegetative 
growth  around  the  shoreline.  The  two  outlet  gates  are  operated 
as  required  to  maintain  the  water  level,  with  gate  #  1  being 
used  first. 

The  maximum  pond  level  was  established  by  a  court  decision 
in  the  early  1900' s  (see  Appendix  F2-4) .  This  level  is  a  paint 
mark  on  a  retaining  wall  to  the  left,  upstream  side  of  the  dam, 
which  is  slightly  lower  than  the  spillway  crest.  This  water  level 
precludes  the  use  of  flashboards  on  the  dam  and  they  have  not  been 
used  since  the  early  1900's.  The  Operator  uses  his  discretion  to 
maintain  this  level  by  operating  the  outlet  gates.  Primarily  gate 
//  1,  which  is  the  easiest  to  operate,  is  used  to  regulate  outflow. 
During  periods  of  high  water  both  gates  are  used.  In  the  past  two 
vears  gate  //  2  was  used  only  twice,  on  March  6,  1980  and  Februarv 
20,  1981. 

The  Operator  opens  the  gates  in  anticipation  of  heavy  flows 
due  to  storms.  From  experience,  2  to  3  inches  of  rain  causes 
about  a  6  inch  rise  in  the  water  level.  According  to  the  Operator, 
with  both  gates  open  it  takes  about  36  hours  to  drop  the  water 
level  to  the  old  channel,  essentially  draining  the  reservoir. 

At  the  time  of  the  inpsection  the  pond  level  was  about  one 
inch  below  the  spillway  crest  with  outflow  from  the  gates  estimated 
to  be  25  cfs. 

4.2  MAINTENANCE  OF  DAM  AND  OPERATING  FACILITIES 

There  are  no  written  maintenance  procedures  for  the  dam. 

The  part-time  operator  for  the  dam  lives  in  a  house  adjacent 
to  the  dam  and  checks  the  dam  daily.  Since  1975  the  Owner  of  the 
dam  has  had  a  dam  committee,  one  of  whose  members  also  visits  the 
dam  once  a  week. 

55o  Each  year  30  to  40  tons  of  "clay"  is  dumped  on  the  upstream 

aide  of  the  dam,  as  discussed  in  Section  2.2c.  Also,  each  summer, 
various  members  of  Cape  Pond,  Inc.  do  some  minor  concrete  patching 
to  the  dam  and  appurtenances. 
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4.3  EMERGENCY  ACTION  PLAN  AND  WARNING  SYSTEM 


There  is  no  emergency  action  plan  and  warning  system  £or  the 

dam. 


4.4  EVALUATION 


Maintenance  of  the  dam  and  appurtenances  is  unsatisfactory. 

The  condition  of  the  dam  and  its  appurtenances  indicates  that  the 
dam  does  receive  some  routine  maintenance  and  repair  work  on  the 
gates  and  the  concrete  surfaces.  Tree  growth  on  the  downstream 
side  of  the  dam  and  in  the  spillway  discharge  channel,  as  well  as 
some  major  concrete  deterioration,  however,  have  been  allowed  to 
occur.  More  effective  and  all-encompassing  maintenance  procedures 
need  to  be  developed  and  implemented  by  the  Owner  in  order  to  avoid 
the  continued  deterioration  of  the  dam. 

The  Owner  should  develop  an  emergency  action  plan  outlining 
action  to  be  taken  to  minimize  the  downstream  effects  of  an  emer¬ 
gency,  together  with  an  effective  warning  system. 


SECTION  5 


HYDROLOGY  AND  HYDRAULICS 
5.1  DRAINAGE  AREA  CHARACTERISTICS 


Cape  Pond  Dam  and  Cape  Pond  are  located  on  the  Beer  Kill 
in  southeastern  New  York.  About  4  miles  downstream  of  the  dam 
the  Beer  Kill  joins  Sandburg  Creek.  Sandburg  Creek  drains  to 
the  northeast  into  Rondout  Creek.  Rondout  Creek  flows  east  and 
discharges  into  the  Hudson  River. 

The  total  drainage  area  at  the  dam  is  19.25  square  miles, 
of  which  about  0.36  square  miles  (229.6  acres),  or  almost  two  per¬ 
cent,  is  the  surface  area  of  Cape  Pond  at  the  spillway  crest. 

Another  0.076  square  miles  (48.4  acres)  of  the  total  drainage  area 
consists  of  the  surface  of  an  upstream  reservoir  in  the  drainage 
area,  Ulster  Heights  Lake.  The  total  drainage  area  upstream  of 
and  including  Ulster  Heights  Lake  is  8.99  square  miles.  Ulster 
Heights  Lake  Dam,  NY  01107,  is  not  covered  by  a  Phase  I  Inspection 
Report.  The  drainage  area  of  Cape  Pond  is  located  in  the  foothills 
of  the  Catskill  Mountains  and  has  slopes  which  range  up  to  20%. 
Elevations  in  the  drainage  area  vary  from  EL  1000  to  EL  1840.  (See 
Appendices  C-5  and  C-6) . 

5.2  ANALYSIS  CRITERIA 

The  U.S.  Army  Corps  of  Engineers  Hydrologic  Engineering 
Center's  Program  HEC-1  DB  (Reference  3)  was  used  to  develop  the 
test  flood  hydrology  and  perform  the  reservoir  routing. 

The  purpose  of  this  analysis  was  to  evaluate  the  dam  and 
spillway  with  respect  to  their  surcharge  storage  and  spillway 
capacity.  Accordingly,  it  was  assumed  that  the  water  surface 
was  at  the  spillway  crest  at  the  start  of  the  flood  routing. 

In  addition,  both  outlet  gates  were  assumed  to  be  fully  open 
when  the  water  surface  was  one  foot  over  the  spillway  crest. 

A  constant  base  flow  of  2  cfs  per  square  mile  was  chosen  to 
represent  average  conditions  in  the  drainage  area  and  was  inputted 
into  the  program  for  all  subareas. 

The  index  PMP  (probable  maximum  precipitation)  inputted  to  the 
HEC-1  DB  program  was  21  inches  for  a  24-hour  duration  all-season 
storm  over  a  200-square-mile  basin,  according  to  HMR  33  (Refer¬ 
ence  4).  Maximum  6-hour,  12-hour,  24-hour,  and  48-hour  precipitation 
for  the  actual  size  of  the  drainage  area  (same  for  10  square  miles 
or  less)  were  inputted  to  the  program  as  percentages  of  the  index 
PMP  in  accordance  with  HMR  33.  A  storm  reduction  coefficient  was 
then  applied  internally  by  the  program  in  order  to  transpose  or 
center  the  storm  over  the  actual  total  drainage  area.  Thus,  the 
corrected  48-hour  PMP  for  the  actual  total  drainage  area  became 
23.1  inches.  All  rainfall  was  distributed  using  the  Standard  Pro¬ 
ject  Storm  arrangement  embedded  in  the  program. 
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Appendices  C-7  and  C-8  summarize  the  subarea,  loss  rate,  and 
unit  hydrograph  data  inputted  to  the  program.  Four  subareas  were 
used  to  model  the  drainage  area.  Subarea  1  consists  of  all  the 
drainage  area  around  an  upstream  reservoir,  Ulster  Heights  Lake, 
and  Subarea  2  consists  of  just  the  surface  of  Ulster  Heights  Lake. 
Subarea  3  consists  of  all  the  drainage  area  around  Cape  Pond,  ex* 
eluding  Subareas  1  and  2.  Subarea  A  consists  of  the  surface  of 
Cape  Pond. 

For  the  land  in  Subareas  1  and  3,  loss  rates  were  assumed  to 
be  1.0  inch  initially  and  a  constant  0.1  ^nch  per  hour  thereafter. 
Snyder  unit  hydrograph  parameters  were  chosen  from  the  1977  Lower 
Hudson  River  Basin  Hydrologic  Flood  Routing  Model  (Reference  20) . 

A  conservative  standard  lag  time  was  computed.  The  program  uses 
the  inputted  lag  time  and  Snyder  peaking  coefficient  to  solve  by 
iteration  for  approximate  Clark  coefficients,  which  are  then  used 
to  calculate  the  runoff  hydrographs. 

For  the  reservoir  surfaces  making  up  Subareas  2  and  A,  loss 
rates  were  set  to  zero  so  that  rainfall  would  equal  rainfall  excess, 
or  runoff.  Assuming  no  delay  in  the  rainfall/runoff  response,  a 
constant  unit  hydrograph  for  a  rainfall  duration  equal  to  the  HEC-1 
DB  calculation  interval  was  developed  per  Appendices  C-7  and  C-8 
and  inputted  to  the  model  for  each  reservoir. 

Flows  were  routed  through  Subarea  2,  Ulster  Heights  Lake, 
using  the  HEC-1  DB  program  in  the  same  way  as  for  Cape  Pond.  The 
development  of  elevation- storage  and  discharge  data  for  Ulster 
Heights  Lake  is  shown  on  Appendices  C-9  and  C-10.  Routing  was 
started  with  the  water  surface  at  the  service  spillway  crest  and 
the  outlet  works  were  assumed  closed.  Ulster  Heights  Lake  Dam 
(see  Photo  A-12B)  has  a  drop  inlet  service  spillway  and  2  overflow 
auxiliary  spillways. 

Flow  from  Ulster  Heights  Lake  was  routed  through  Subarea  3  to 
Cape  Pond  by  the  HEC-1  DB  program  using  normal  depth  channel  routing. 
The  inputted  typical  cross  sections  defining  the  channel  reaches 
were  developed  from  and  are  located  on  the  Drainage  Area  Map,  Ap¬ 
pendix  C-5.  Hand  plottings  of  the  cross  sections  are  included  as 
Appendix  C-ll. 

The  floods  selected  for  analysis  were  the  PMF  (probable  maximum 
flood)  and  1/2  PMF.  Floods  as  ratios  of  the  PMF  (e.g.,  1/2  PMF) 
were  taken  as  ratios  of  runoff,  not  of  precipitation.  Peak  inflow 
to  Cape  Pond  for  the  PMF  is  26,900  cfs  or  1,397  esm  (cfs  per  square 
mile).  Peak  outflow  is  reduced  by  reservoir  routing  to  25,A00  cfs 
(1,319  csm).  For  1/2  PMF  the  peak  inflow  is  13,000  cfs  (675  esm) 
and  the  routed  peak  outflow  is  10,900  cfs  (566  csm). 

5.3  RESERVOIR  CAPACITY 


Storage  capacity  for  the  reservoir  (assumed  to  be  at  the 
spillway  crest,  EL  1000)  was  obtained  from  an  application  for  the 
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reconstruction  of  the  dam  dated  September  22 ,  1914  (see  Appendix 
F3-7)  .  USGS  contour  mapping  (see  Appendix  05)  was  used  to  obtain 
area  measurements  inside  contour  elevations  above  the  spillway 
crest  and  the  capacity  of  the  reservoir  for  these  areas  was  com¬ 
puted  by  the  method  of  conic  sections.  A  tabulation  of  the  hand- 
computed  reservoir  volumes  inputted  to  the  program  is  on  Appendix 
012. 

At  the  spillway  crest,  EL  1000,  the  reservoir  has  a  capacity 
of  1,377  acre- feet.  At  the  top  of  dam,  EL  1005.25,  the  reservoir 
has  a  capacity  of  3,605  acre- feet.  Surcharge  storage  between  the 
spillway  crest  and  the  top  of  dam  amounts  to  2,228  acre- feet,  or 
about  2.2  inches  of  runoff  from  the  19 .25- square-mile  drainage 
area.  Therefore,  the  reservoir  has  some  capacity  to  attenuate 
peak  inflow. 

5.4  SPILLWAY  CAPACITY 

The  dam  has  a  136-foot- long  (clear  opening)  concrete  ogee-like 
spillway.  The  top  of  dam  is  about  5.25  feet  higher  than  the  spillway 
crest.  In  addition,  the  dam  has  2  gated  outlets  which  can  be  and 
are  operated  during  high  flow  periods. 

The  discharge  capacity  for  the  spillway  was  computed  assuming 
critical  flow  over  a  broad-crested  weir  with  end  contractions  and 
pier  losses.  Since  the  spillway  weir  is  not  a  true  ogee,  and  because 
of  the  roadway  upstream  of  and  level  with  the  crest,  the  broad- 
crested  weir  approximation  is  considered  appropriate.  The  spillway 
discharge  computations  are  presented  on  Appendix  C-13.  With  water 
5.25  feet  over  the  spillway  crest  (i.e.,  water  level  at  top  of  dam) 
the  spillway  discharges  about  4,890  cfs. 

The  dam  also  has  two  gated  outlet  pipes  which  were  considered 
fully  open  when  the  water  surface  was  one  foot  over  the  spillway 
crest.  These  pipes  were  both  modeled  as  orifices  with  free  discharge. 
The  outlet  pipe  discharge  computations  are  presented  on  Appendix  C-14. 
With  the  water  level  at  the  top  of  dam  the  outlet  pipes  have  a  total 
discharge  capacity  of  about  450  cfs. 

Total  discharge  computations  are  summarized  on  Appendix  C-15. 
Total  discharge  from  the  dam  is  the  sum  of  the  discharges  from  the 
spillway  and  both  gated  outlet  pipes  fully  open,  plus  flow  over  the 
dam  for  the  overtopping  condition.  The  top  of  the  dam  was  modeled 
as  an  ideal  broad- crested  weir.  With  the  water  level  at  the  top 
of  dam,  EL  1005.25,  total  discharge  capacity  is  due  to  the  spillway 
plus  both  outlet  pipes  fully  open,  or  about  4,890  +  450  ■  5,340  cfs. 

5.5  FLOODS  OF  RECORD 

There  are  no  written  records  of  past  flood  discharges  at  the 
dam.  However,  as  noted  in  Section  2.3b,  in  August  or  September  of 
1955  the  dam  was  overtopped. 
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In  the  early  1970's  the  dam  was  also  overtopped  when  an  upstream 
dam,  Ulster  Heights  Lake  Dam,  failed.  Therefore,  the  flood  of  record 
is  estimated  to  have  been  at  least  4,900  cfs,  which  is  slightly 
greater  than  the  capacity  of  the  just  spillway  with  the  water  sur¬ 
face  at  the  top  of  dam. 

5.6  OVERTOPPING  POTENTIAL 


The  results  of  the  overtopping  analysis  using  the  HEC-1  DB 
program  are  summarized  in  Table  5.1.  The  overtopping  analysis 
computer  input  and  output  for  the  PMF  and  1/2  PMF  are  Included 
starting  on  Appendix  C-16. 

As  noted  from  Table  5.1,  the  PMF  overtops  the  dam  by  about  4.4 
feet  maximum  with  duration  of  overtopping  of  about  7.3  hours.  The 
1/2  PMF  also  overtops  the  dam  but  only  by  about  1.7  feet  maximum 
with  duration  of  overtopping  of  about  5.3  hours.  Peak  inflows  are 

26.900  cfs  for  the  PMF  and  13,000  cfs  for  1/2  PMF.  Peak  outflows 
are  reduced  by  reservoir  routing  to  25,400  cfs  for  the  PMF  and 

10.900  cfs  for  1/2  PMF.  Time  to  maximum  stage,  or  the  time  from 
the  start  of  the  48-hour  storm  to  peak  outflow,  is  about  44.2  hours 
for  the  PMF  and  45.3  hours  for  the  1/2  PMF.  The  peak  portion  of  the 
inflow  and  outflow  hydrographs  for  the  PMF  and  1/2  PMF  are  shown  by 
the  computer  plots  on  Appendices  C-26  and  C-27.  Total  project  dis¬ 
charge  capacity  at  the  top  of  dam  is  due  to  the  spillway,  as  well 

as  both  outlet  pipes  fully  open,  and  is  about  5,340  cfs,  or  only 
about  21%  of  the  PMF  peak  outflow  and  about  49%  of  the  1/2  PMF  peak 
outflow. 

5.7  EVALUATION 


Maximum  spillway  discharge  capacity  (with  both  outlet  pipes 
open)  is  only  about  21%  of  the  PMF  peak  outflow.  The  1/2  PMF  would 
overtop  the  concrete  and  stone  masonry  dam.  Structural  stability 
analysis  indicates  that  overtopping  due  to  1/2  PMF  would  probably 
cause  failure  of  the  dam.  It  is  judged  that  failure  due  to  over¬ 
topping  would  significantly  increase  the  hazard  to  loss  of  life 
downstream  from  that  which  would  exist  just  prior  to  failure. 
Therefore,  in  accordance  with  Corps  of  Engineers'  screening  cri¬ 
teria  for  review  of  spillway  adequacy,  spillway  capacity  is  con¬ 
sidered  "seriously  inadequate"  and  the  dam  is  assessed  as  "unsafe , 
non-emergency" . 
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TABLE  5.1 


CAPE  POND  DAM 
OVERTOPPING  ANALYSIS 

CONDITIONS  Total  Drainage  Area  =  19.25  square  mijes  including  Ulster  Heights  Lake 

and  its  drainage  area. 

Start  Routing  at  Spillway  Crest  EL  1000 
Top  of  Dam  EL  1005.25 

Total  Project  Discharge  Capacity  at  Top  of  Dam  =  5,340  cfe  + 
due  to  spillway  and  outlet  gates  ^  1  and  *2  fully  open. 

Some  values  rounded  from  computed  results. 


PMF 

1/2  PMF  (a) 

INFLOW 

48-hour  Rainfall  ( inches  ) 

23.1 

13.4  (b) 

48-hour  Rainfall  Excess  (  inches  )  (c) 

19.5 

9.7  (d) 

(cfe) 

26,900 

13,000 

Peak  Inflow 

(esm) 

1,397 

675 

OUTFLOW 

(cfe) 

25,400 

10,900 

Peak  Outflow 

(esm) 

1,319 

566 

Time  to  Peak  Outflow  (hours) 

44.2 

45.3 

Maximum  Storage  (acre-feet) 

5,435 

4,300 

Max.W.S.  Elevation  (feet-NGVD) 

1009.7 

1007.0 

Minimum  Freeboard  (feet) 

overtopped 

overtopped 

Maximum  Depth  over  Dam  (feet) 

4.4 

1.7 

Duration  of  Overtopping  (hours) 

7.3 

5.3 

(a)  One  half  of  PMF  total  runoff,  including  base  flow.  For  PMF  base  flow  =  2  cfs 
per  square  mile  =  39  eft. 

(b)  Approximation  assuming  total  losses  are  the  same  as  for  the  PMF. 

(c)  Rainfall  Excess  =  Rainfall  for  the  Reservoir  Surface.  For  the  rest  of  the  drainage  area, 
losses  are  assumed  to  be  1 .0  inch  initially  and  0. 1  inch  per  hour  thereafter. 

(d)  Equal  to  one-half  of  PMF  value. 
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73  SECTION  6 

STRUCTURAL  STABILITY 

6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations 


There  are  no  visual  observations  that  indicate  structural 
instability  of  Cape  Pond  Dam. 

b.  Design  and  Construction  Data 

The  available  design  data  do  not  show  any  reason  to  suspect 
structural  instability  of  this  dam.  However,  prior  to  1914,  at  which 
time  the  ogee-like  spillway  was  added  on  the  downstream  side  of  the 
original  concrete  dam,  the  original  dam  may  have  been  of  borderline 
stability. 


No  existing  stability  analysis  was  found  for  any  part  of 
the  dam  or  spillway. 

c.  Operating  Records 


No  operating  records  were  found  or  operational  problems 
reported  which  would  adversely  affect  the  stability  of  the  dam.  As 
discussed  previously  in  Section  2.3c,  the  dam  has  withstood  over¬ 
topping  on  two  occasions  in  the  past. 

d.  Post-Construction  Changes 

It  is  not  known  when  the  roadway  fill  was  placed  on  the 
upstream  side  of  the  gravity  section.  It  may  have  been  part  of  the 
original  construction,  or  it  may  have  been  placed  after  the  ogee¬ 
like  spillway  was  added  in  1914.  In  any  case,  this  fill  causes 
the  gravity  section  to  be  less  stable  than  it  would  be  without  the 
fill.  The  fill  adds  earth  pressure  in  the  downstream  direction. 

The  water  pressure  against  the  upstream  side  of  the  masonry  is  not 
affected  by  the  presence  of  the  fill  because  the  fill  is  far  more 
pervious  than  the  leaky  masonry  wall.  Thus,  the  full  reservoir 
head  acts  against  the  masonry. 

e.  Seismic  Stability 

This  dam  is  in  Seismic  Zone  1.  According  to  Recommended 
Guidelines  (Reference  1) ,  a  seismic  stability  analysis  is  not  re¬ 
quired  . 
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6.2  STABILITY  ANALYSIS 


The  concrete  spillway  and  the  upper  portions  of  the  dam  can 
be  considered  gravity  structures.  An  independent  structural  sta¬ 
bility  analysis  was  performed  on  a  section  of  both  the  spillway 
and  the  dam.  The  cross  section  for  analysis  of  the  spillway  was 
chosen  through  one  of  the  walkway  piers  where  the  exposed  height 
is  greatest.  The  cross  section  geometry  is  based  on  the  spillway 
modification  drawing,  Appendix  G-l.  The  cross  section  for  analysis 
of  the  dam  was  chosen  to  the  right  of  the  spillway  at  about  Sta 
3+40  where  the  exposed,  unsupported  downstream  height  is  greatest. 
The  cross  section  geometry  is  based  on  rough  field  measurements  and 
visual  observation  (see  Photo  A-5B) .  The  following  loading  cases 
were  analyzed  for  both  the  spillway  and  the  dam: 

Case  1  -  Normal  pool  at  spillway  crest,  no  tailwater  by  ob¬ 
servation,  full  headwater  uplift,  roadway  fill  load 
on  upstream  side,  apron  resistance  on  downstream  side 
of  spillway. 

Case  2  -  Normal  pool  plus  ice  load  was  not  analyzed  because 
ice  acts  against  the  upstream  side  of  the  roadway 
fill.  This  force  cannot  effectively  be  transmitted 
through  the  fill.  Ice  will  not  be  present  during 
higher  water  stages  unless  flashboards  are  deliber¬ 
ately  added. 

Case  3  -  Half  PMF  pool  at  EL  1007.0  or  7  feet  above  spillway 
crest  (1.75  feet  above  top  of  dam),  flood  tailwater 
estimated  at  1.7  feet  deep  or  7.8  feet  below  spillway 
crest  (below  failure  plane  for  dam) ,  full  headwater 
and  tailwater  uplift,  remaining  conditions  same  as 
Case  1. 

Case  4  -  Full  PMF  pool  at  EL  1009.7  or  9.7  feet  above  spillway 
crest  (4.45  feet  above  top  of  dam),  tailwater  esti¬ 
mated  at  2.5  feet  deep  or  7  feet  below  spillway  crest 
(below  failure  plane  for  dam) ,  remaining  conditions 
same  as  Case  3. 

The  results  of  the  stability  analysis  are  summarized  in  Table 
6.1.  The  computations  are  included  starting  on  Appendix  D-l  for 
the  spillway  and  on  Appendix  D-9  for  the  dam. 

For  all  loading  cases  analyzed,  minimum  satisfactory  overturn¬ 
ing  stability  is  considered  to  be  a  factor  of  safety  of  1.5  with  the 
resultant  passing  through  the  middle  third  of  the  base.  For  sliding 
stability,  because  of  the  high  loading  conditions  and  the  conser¬ 
vative  assumptions  made  about  foundation  material  properties,  a 
minimum  satisfactory  factor  of  safety  of  2.0  is  considered  appro¬ 
priate  for  all  the  loading  cases  analyzed,  rather  than  the  customary 


TABLE  6.1 


CAPE  POND  DAM 

STABILITY  ANALYSIS  OF  GRAVITY  SECTIONS 


OVERTURNING 


CASE 


FACTOR  OF 
SAFETY  (a) 


Spillway  Section 


LOCATION  OF 
RESULTANT  (b) 


1-  Normal  Pool 

2-  Normal  Pool 

plus  Ice  Load 

3-  Half  PMF  Pool 

4-  Full  PMF  Pool 


1.93 

Ice  load  not 


0.46b 

applicable,  see 


1.15  unsatisfactory  0.12b 
1.02  unsatisfactory  0.02b 


SLIDING  FACTOR 
OF  SAFETY  (c) 

>10  effectively 

text. 

1 .50  unsatisfactory 
1.18  unsatisfactory 


Dam  Section 

1-  Normal  Pool 

2-  Normal  Pool 

plus  Ice  Load 

3-  Half  PMF  Pool 

4-  Full  PMF  Pool 


4.75 


0.42b 


5.72 


Ice  load  not  applicable, 
0.94  unstable  -0.04b 
0.61  unstable  -0.34b 


1 .39  unsatisfactory 
0.98  unstable 


(a) 


Overturning  factor  of  safety  is  ratio  of  resisting  moments  to  driving  moments 
taken  about  the  toe . 


(b)  Distance  from  toe  to  point  where  resultant  passes  through  base,  expressed  in 
terms  of  base  dimension  "b".  Middle  third  of  base  is  0.33b  to  0.67b. 

(c)  Sliding  factor  of  safety  is  ratio  of  resisting  forces  to  driving  forces  taken 
along  horizontal  failure  plane. 


6-3 


3.0.  Both  overturning  and  sliding  stability  must  be  satisfactory 
in  order  for  stability  of  the  section  to  be  satisfactory. 

As  noted  from  Table  6.1,  for  1/2  PMF  and  PMF  conditions  (Cases 
3  and  4)  the  spillway  has  unsatisfactory  stability  and  the  dam  sec¬ 
tion  is  unstable.  For  normal  spring- summer- fall  conditions  (Case  1), 
both  the  spillway  and  dam  appear  to  have  satisfactory  stability. 

For  cases  3  and  4,  the  1/2  PMF  and  PMF  conditions,  it  should 
be  noted  that  the  full  weight  of  the  flowing  water  on  the  face  of 
the  sections  was  taken  into  account  as  a  resisting  force.  Consider¬ 
ing  the  relatively  steep  faces  of  the  sections  and  the  high  head  and 
discharge  for  the  1/2  PMF  and  PMF  conditions,  it  is  probable  that 
the  flowing  water  would  exert  little  to  no  pressure  -  or  even  nega¬ 
tive  pressure  -  on  the  faces  of  the  sections.  Therefore,  actual 
stability  of  the  spillway  and  dam  under  such  flood  conditions  might 
be  even  more  unsatisfactory  than  presently  indicated. 

In  view  of  the  apparent  unsatisfactory  stability  of  the  spill¬ 
way  and  the  instability  of  the  dam,  it  is  recommended  that  a  detailed 
structural  stability  investigation  of  the  dam  and  spillway  be  con¬ 
ducted  to  better  assess  their  stability  under  flood  loading  conditions 
This  should  include  appropriate  field  and  laboratory  work  to  deter¬ 
mine  actual  foundation  material  properties  and  structural  details, 
including  accurate  cross  sections  of  the  dam  and  spillway.  The  in¬ 
vestigation  should  determine  what  modifications  to  the  dam  and  spill¬ 
way,  if  any,  are  necessary  to  achieve  satisfactory  stability. 


SECTION  7 


ASSESSMENT  AND  RECOMMENDATIONS 


7.1  ASSESSMENT 


a.  Safety 

Visual  inspection  of  Cape  Pond  Dam  revealed  the  following 
deficiencies  which  affect  the  safety  of  the  dam:  ~ 

1)  Seepage  passing  through  joints  in  the  spillway 
section. 

2)  Trees  and  brush  growing  on  the  embankment  portions 
of  the  dam,  in  the  zone  adjacent  to  the  downstream 
toe,  and  in  the  area  between  the  spillway  and  the 
natural  stream  channel. 

3)  Deteriorated  concrete  and  stone  masonry  of  the 
gravity  dam  section,  the  spillway,  and  the  spillway 
training  walls. 

4)  Deterioration  of  the  riprap  apron  downstream  of  the 
spillway. 

5)  Deterioration  of  one  of  the  joints  of  outlet  pipe  //  1. 

Hydrologic  and  hydraulic  analysis  indicates  that  maximum 
spillway  discharge  capacity  is  only  about  21%  of  the  PMF  peak  outflow. 
The  1/2  PMF  would  overtop  the  concrete  and  stone  masonry  dam.  Struc¬ 
tural  stability  analysis,  indicates  that  overtopping  due  to  1/2  PMF 
would  probably  cause  failure  of  the  dam.  It  is  judged  that  failure 
due  to  overtopping  would  significantly  increase  the  hazard  to  loss  of 
life  downstream  from  that  which  would  exist  just  prior  to  failure. 
Therefore,  in  accordance  with  Corps  of  Engineers'  screening  criteria 
for  review  of  spillway  adequacy,  spillway  capacity  is  considered 
"seriously  inadequate'1  and  the  dam  is  assessed  as  "unsafe,  non¬ 
emergency"  ♦ 


Structural  stability  analysis  indicates  that  for  the  1/2 
PMF  and  PMF  conditions  the  spillway  has  unsatisfactory  stability 
and  the  dam  section  is  unstable.  For  normal  spring- summer- fall 
conditions  both  the  spillway  and  dam  appear  to  have  satisfactory 
stability. 

b.  Adequacy  of  Information 

Available  information  together  with  that  gathered  during 
the  visual  inspection,  while  considered  adequate  for  this  Phase  I 
inspection,  is  deficient  in  the  following  respects: 


1)  Trees,  brush,  and  debris  on  the  downstream  side  of 
the  dam  prevent  adequate  inspection  of  that  area. 

2)  The  gravity  spillway  section  is  assumed  to  be 
concrete  and  grouted  masonry  as  shown  on  Appendix 
G-l.  The  design  at  other  sections  and  the  footing 
elevations  are  not  known.  There  is  also  no  data 
available  on  the  actual  material  properties  of  the 
soil  foundation  under  the  concrete  and  stone  masonry 
dam  and  the  spillway.  The  lack  of  such  data  critically 
affects  the  structural  stability  analysis  of  the  dam 
and  spillway. 

3)  Minor  inconsistencies  in  the  engineering  data  avail¬ 
able,  based  on  field  observation  and  checking,  are 
itemized  in  Section  2. Ac. 

c.  Need  for  Additional  Investigations 

The  following  detailed  engineering  investigations  should 
be  performed  by  a  registered  professional  engineer  qualified  by 
training  and  experience  in  the  design  of  dams: 

1)  Perform  a  detailed  hydrologic  and  hydraulic  analysis 
to  better  assess  spillway  adequacy.  This  should  in¬ 
clude  a  more  accurate  determination  of  the  site  specific 
characteristics  of  the  watershed. 

2)  Perform  a  detailed  structural  stability  analysis  of 
the  dam  and  spillway  to  better  assess  their  stability 
under  flood  loading  conditions.  This  should  include 
appropriate  field  and  laboratory  work  to  determine 
actual  foundation  material  properties  and  structural 
details,  including  accurate  cross  sections  of  the  dam 
and  spillway. 

3)  Observe  the  flow  through"-  and  over  the  spillway  at  the 
right  training  wall  of  the  spillway  during  periods  of 
high  water  (6  inches  or  more  of  flow  over  the  spill¬ 
way)  to  determine  whether  alterations  or  repairs  may 
be  required  in  this  vicinity. 

d.  Urgency 

As  recommended  below  in  Section  7.2a,  a  program  to  visually 
inspect  the  dam  at  least  once  a  month  should  be  instituted  immediately. 
As  recommended  below  in  Section  7.2b,  development  of  a  surveillance 
program  and  an  emergency  action  plan  should  be  completed  within  3 
months  after  receipt  of  this  Phase  I  Inspection  Report  by  the  Owner. 
While  the  action  plan  is  being  developed,  and  within  3  months  after 
receipt  of  this  report  by  the  Owner,  the  investigations  recommended 
above  in  Section  7.1c  should  be  started. 


7-2 


Any  remedial  work  deemed  necessary  as  a  result  of  these 
investigations  should  be  completed  within  18  months  after  receipt 
of  this  report  by  the  Owner. 

Measures  recommended  below  in  Section  7.2c  should  be 
completed  wtihin  12  months  after  receipt  of  this  report  by  the 
Owner . 

7.2  RECOMMENDED  MEASURES 

The  following  work  should  be  performed  by  the  Owner.  Where 
engineering  assistance  is  indicated,  the  Owner  should  engage  a 
registered  engineer  qualified  by  training  and  experience  in  the 
design  of  dams.  Assistance  by  such  an  engineer  may  also  be  useful 
for  some  of  the  other  work. 

a.  Complete  Immediately 

Institute  a  program  to  visually  inspect  -  not  just  casually 
look  at  -  the  dam  and  its  appurtenances  at  least  once  a  month. 

b.  Complete  Within  3  Months 

Develop  a  surveillance  program  for  use  during  and  immed¬ 
iately  after  heavy  rainfall  or  snowmelt,  and  also  an  emergency  action 
plan  outlining  action  to  be  taken  to  minimize  the  downstream  effects 
of  an  emergency,  together  with  an  effective  warning  system. 

c.  Complete  Within  12  Months 


1)  Seal  the  upstream  side  of  the  gravity  section  to 
reduce  the  quantity  of  and  the  pressure  head  due 

to  seepage  through  it.  Provide  drainage  facilities 
for  such  seepage  that  does  occur. 

2)  Contingent  on  the  results  of  the  detailed  hydrologic 
and  hydraulic  analysis  and  the  detailed  structural 
stability  analysis,  repair  the  deteriorated  concrete 
and  stone  masonry  of  the  gravity  dam  section,  the 
spillway,  and  the  spillway  training  walls. 

3)  Remove  trees  and  brush  and  their  root  systems  from 
the  embankment,  from  a  zone  15  feet  wide  next  to  the 
downstream  toe,  and  from  the  area  between  the  spill¬ 
way  and  the  natural  stream  channel  in  accordance 
with  specifications  and  field  observation  of  the  work 
by  an  engineer.  Backfilling  the  zones  where  stumps 
and  roots  have  been  removed  should  be  done  with 
proper  material  and  procedures.  Continue  to  keep 
these  same  areas  clear  by  cutting,  mowing,  and 
cleanup  at  least  annually. 


4)  Repair  the  riprap  apron  downstream  of  the  spillway. 

5)  Repair  the  deteriorated  joint  in  outlet  pipe  If  1 
to  prevent  water  from  leaking  out  of  the  pipe  into 
the  area  of  the  downstream  rockfill. 

6)  Develop  and  implement  effective  routine  operation 
and  maintenance  procedures  for  the  dam  and  its 
appurtenances.  The  outlet  pipe  gates  should  be 
exercised  regularly. 

7)  Institute  a  program  of  comprehensive  technical 
inspection  of  the  dam  and  its  appurtenances  by 
an  engineer  on  a  periodic  basis  of  at  least  once 
every  two  years. 

d.  Complete  Within  18  Months 

The  following  remedial  work  should  be  completed  by  the 
Owner.  A  qualified,  registered  professional  engineer  should  design 
and  observe  the  construction  of  the  remedial  work. 


1)  Appropriate  modifications  as  a  result  of  the  detailed 
hydrologic  and  hydraulic  analysis. 

2)  Appropriate  modifications  as  a  result  of  the  detailed 
structural  stability  investigation  of  the  dam  and 
spillway. 

3)  Appropriate  modifications  as  a  result  of  observing 
flow  over  and  through  the  spillway  section  at  the 
right  training  wall  of  the  spillway  during  periods 
of  high. water. 
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PHOTOGRAPHS 
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Top  of  upstream  rockfill  roadway  looking  toward  left 
abutment  -  4/8/81 


A -2 


A-3A  Top  of  concrete  gravity  section  and  downstream  slope 
looking  toward  left  abutment  -  4/8/81 


A-3B  Deteriorated  concrete  on  upstream  side  of  gravity  section, 
typical  of  the  area  to  the  right  of  the  spillway  -  4/8/81 
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Downstream  end  of  outlet  conduit  for  slide  gate  No.  2 
4/8/81 


A-7B  Intake  with  trash  rack  upstream  of  gate  No.  1  -  4/8/81 


PHASE  I 


VISUAL  INSPECTION  CHECKLIST 

BASIC  DATA 

a.  General 

Name  of  Dam  Poncf  Qonn _ 

Fed.  I.D.//_£/£0O£££ _ DEC  Dam  No.  75/ _ 

River  Bas  in  LOuJEfc  _ 

Locat  ion :  Town  WAWA.fi  Si  MG _ County  U\_^T  C-Ps _ 

Stream  Name  tgrc-F.?.  KU-L _ 

Tributary  of  S ftsJsD SV) Rfe  _ 

Latitude  (N)  H-y  °  hH-V _ Longitude  (W)  7H0~ 

Type  of  Dam  CoMC.Rg.TEL  GRAVITY  SECTION  Wf  RocKFiU-S  U)*>  -Lt>/s 

Hazard  Classification  H  IGH _ 

Date(s)  of  Inspection  APfML.  S>  ^  _ 

Weather  Conditions  sqaW/  v-  _ 

Reservoir  Level  at  Time  of  Inspection  El.  *199.°) 

(it"  U>W£«e  THA.M  SPIU-L/AY  CREST) 

b.  Inspection  Personnel  (^Recorder)  THor^As  B£vrJex>ti/\\  -  c.tn^ 

Vopcj_a.K  -  CTN\  ,  J.  POUL-OS  -  GET 


c. 


d. 


Persons  Contacted  (Including  Title,  Address  &  Phone  No.) 

ou.NEt>  6V  C-Kre  POMP,  in c.. 

Williak  H-  LypMS .  President .  lyons  go.. mu-TqNj  My.  >2.S¥ 7  )  (‘rnWys-sistt 
AmoaewT-  Aioe. .  Operator  tBqx  escape  po..eu£w/u£:|A/y.  /2 itz&JSjV 
bneatAAM  g>.  L-oocxs,  7  111*0  -  -  5z-S«f _ 

T  Ho  a*  as  H .  o_ajrK. ;  MgAAftefc.  T  fotsO  -  S4g.  -  62.1 3> _ 


History  To  «,p\t_wwA.v 

Date  Constructed  viqh- _ Date(s)  Reconstructed 

Designer  VhKajoojn _ 

Constructed  By  Mx-  VMjteMZtj  ,  £u.g<s4viLL£. ,  f/V.  ( 


/9ff/|6 


PficgAgCg? 


I 

I 

I 


1568  Name  of  Dam  C(t/2e  Pc^cf  Don  > _  Date  /)ar  &,  /*)&!  2 

2.  EMBANKMENT 


a.  Characteristics 

GEI  1)  Embankment  Material  P/obab/*  rxgJsJLLL  &li±  i22£i&  shmkfd 

lA/l'th  ?•  trust'All  3/^rytc  /t/cmi  /X>rt«/eOAy  C>7  5ur/fc«,  /  cus-er* 

poirhf c>->3  iary<  mcJc.£*‘ //  fso+i  A'frJLycnj.) 

GEI  2)  Cutoff  Type  A4j n ^  ten clv/o _ 


GEI  3)  Impervious  Core  Concrete  yrc\\z/by  sec^tcon  /j  dc<Lmshmcct**\  <rrf 
rock  fo)  bc>th  Cif-  5/>*//u->  Ctuy  Ct^cJ  /7  t/j  per^tc-*- »  /‘i 

r f  o//y  AA<>  </u»n  .  A7#^  ^  f>ii  £J2£lL  UHJ^sL  ££Jl£.  \  /x>J 

0*nfKc  c<ps/-rrct **%.  J/*tc  Aoci/i//  P'Cn'O  d *'C4\  ff\y  # 

GEI  4)  Internal  Drainage  System  A/*ne. _ 


GEI  5)  Miscellaneous  Sz^ej^gcxCc.  (Sl  Qt  &lLL  &£L zs^/nr  &**>£  b  <Jpshy* ct*i\ 
3c/e  0>£  c o>  i Cre  /c  ;  *y/Xe  Straps  /rr>»  i  C^« €  Spr*  f/  occur 

cr>i  S/ro<^  *>Sc4e  On  /y  27*7  ^f/oto  reserve!"/'  Au^  /> 

GEI  b.  Crest 


GEI  1)  Vertical  Alignment  c^c/^  rt> clc/ <~o rcy  j/o/?fs  c/pcoy?  /t; 

^///u>ay  and  /7^e  n  u/>  cxccxSS  rfyhf  %t  cL c*  /rrcju/o^/Ay 
£  d  tin  buff's  of  no  <Ums  g-frecroce  «  ^Tory  c  nc  Ar  aoei'r  /5  /rv<r  /, 

GEI  2)  Horizontal  Alignment  Upstream  cretbh>*  /!*  j/rr<^cA/« 
Concjr^^e.  /zmrhttm  /!s  sbre^t^hb  * 


GEI  3)  Lateral  Movement  4^r7«r  obs*r>s<?tL 


GEI  4)  Surf  ace ,  Cracks  A/onr  c  cJ  fly)  fan  nk.  t~>\ 


GEI 


GEI  c. 
GEI 
GEI 

GEI 


5)  Miscellaneous  /^ocvc<c ony  ^,3  ■  fa'a-n  /g/y  3 Sexy s  o£_ 

30/ 1 /uj cx±j  / 5  /Aor'n  3/?///»oay  c/~r.£ /  ,  J/4 <=/  ~pta+cil 

np r->  ctwt/Tf/f  o»ic/  ^o/cC  fd/ 

Upstream  Slope 

1)  Slope  (Estimate  H:V)  _ 

2)  Undesirable  Growth  or  Debris,  Animal  Burrows 

&rass  OrjSL  £  i>/~<usA  ,  A/o  a  n  in^i  f  6 am*,*.' $  , 

3)  Sloughing,  Subsidence  or  Depressions  A/nr>s .  JujU^a 

s  • 

//>yjW«  »-/,*/  M  pl&ncjim  a£  Obs-et-vc,  A/<l  t<_. 


/^(iSAo/tuA^t/t  undjjrt^ io.A-r" 


2786 


Name  of  Dam 


zw 


Date  /9nr.  Sj48f 


GEI  4)  Slope  Protection  k  fi/l  £  fa  /6  An .  site  .  at/<?//V<-/v  /W 

T/c>K*s//mej/orv!  (j/ny).  At  sp/z/ujay  tk*  j/vr^es  ctr  /Ap  y0>c7 
ore  u.r?  /a  £  />  />?  /o\c  tf/ynjCj^srirry  , _ 


GEI  5)  Surface  Cracks  or  Movement  at  Toe  Cohere/ coa/f  ciro^tr^a^ 
on  left-  Stde  o  cmctced  of  SM.  S*  3 S',  5~+</£.  &  *0Z/  St£<ujs'tt>  f . 
o/  %  "  a/Jfo  'SVSZ  , _ ' _ 

GEI  d.  Downstream  Slope  A,*,  J»w 

___.  -v  ..  .  „  ttef  lcttgo.tr  kctxne £  ft  ojt'dt  roc &.£//  A*V'»”< 

GEI  1)  Slope  (Estimate  -  H;V)  /jj»Awt<n  gg^/nmp.(  t  4h : tv  fer tsft .  (hen  ttt’tv 


GEI  2)  Undesirable  Growth 
•firerm  rock-fn/i  On  t<ft-  o  / 
0/^7  /*»«/)/■  of  spit/  oun~t/ 


rowth  or  Debris,  Animal  Burrows Jnee^ j^soojn-y 

trft-of  S/fi'Z/uicu^  to  /O/'n.  <j>  .  7>we*4  A<  Zo  /o.  0 

/tvrs/f  f/  « _ 


GEI  3)  Sloughing,  Subsidence  or  Depressions  Item  /Yrton  tar  H> 

rt'jhf-  °f  5/9/7/ •  fic<.hf,n  (5-  to*'o>  pt&tXd  /b  WjA^-o-r 

rJ^2LEll  +re"~'^9  AdjSOfJUJUh*.  to.  £<tAA0S+ 


Aw>o//,  pc>ss./ bfcj  because  fen  Aeu 

GEI  4)  Surface  Cracks  or  Movement  at  Toe  > 


06s  <=/ 


/■>>  0O&  . 


"T  »■ 

GEI  5)  Seepage  JX?  /is  /o<x>e$P  pciPp  dj/ierc  *t\asc*tn/  og  ds  x/cui 

&C  XpOSec)  tz>  r+<  cf  Sp*S/<±jCuL(t  4/  t  cJr<yp  /  $+  c#  ircf+\$hcu'*i  ^ 

of  <fY7  be  tom  fi //  ^  ^  nboyse  spt/futOLLj  c.resf~* 


Lioscmry  Spotted  at  r/^rs  /ocr  /re>t  r  Seepage.  Prxryv\  ct S  stcCc  0/ 
^^///Mjccy  a/*  Q^ff  ,  jzllt  atxc)  &&  ^g/ocp  Cresf  SM  STt/o  h>  3  f7o , 
•  *Seep+-$  *-  of  a.  £c<jj  tfreps  />*r~  Sec-cn^f  ^  S/cOi  r+g<kfe  /icuje  a/ 
t&  tp*  ^WcuQ  sptKXj  <jr*S'/~£x/,c<St  &<r/ocAi'Js  fiou*~*d&.fz'4i^ccncj*~fc)  0*4- 

drop  pc^r  S*c<rr\c(  c/S  of  (eft  ja/ne»^oM.;c  , 

GEI  6)  External  Drainage  System  (Ditches,  Trenches,  Blanket) 


GEI  7)  Condition  Around  Outlet  Structure  Jee/g  nefrd  /Vi  /*$  5/^- 

fae  rf<jhP  ouffe-f0'  s/ruchvf^e  ds  Q^P^o/e.  house  « _ 

GEI  8)  Seepage  Beyond  Toe  nio^eryj^J _ 


GEI  e*  Abutments  *  Embankment  Contact 


Sr, 


4586 


Name  of  Dam 


GEI  1)  Erosion  at  Contact 


Aar  4 


forte.  oasm/C0r 


GEI  2)  Seepage  Along  Contact  Afo/fC  otgervecl , 


3.  DRAINAGE  SYSTEM 

GEI  a.  Description  of  System  A /cr^c . 


GEI  b.  Condition  of  System  _ /Vv9- 


GEI  c.  Discharge  from  Drainage  System  /v/</9  . 


4.  INSTRUMENTATION  (Monumentat ion/Surveys ,  Observation  Wells, 

s,  Etc.)  /Jane. 


1285  Name  of  Dam  CAPE  PqaJD  D/jfi'l _ Date  An rS.  tfj&f  5 

6.  AREA  DOWNSTREAM  OF  DAM 

a.  Downstream  Hazard  (No.  of  Homes,  Highways,  etc.)  ^o^/a/6 

S'C**  FOR  tX  .  -THtfcJ  Valovs  PWtM.,^^,4. 

THlOVCrri  V|LLft.Ct£.  ftC  €.u£tJVlU-£-^  Ko*D>  w/  e&JP<W£  £(LdSS|M<>  VtDu'i  vfs  or  Da-MV 

CEI  b.  Seepage,  Growth  Brush  an  o'  3 "  JO  A*.  /~re< S-S _ 

Cojfh  i>iks  /OQ  F+_  frgtn  \n//JcjQ  CL<-j  ,  fb  rr>sMd  flc<f-x.ir~c,  / 
&Freo7ii  furrhcPi  c/cico~r\5  f~r~c&  <^r  » 

GEI  c.  Evidence  of  Movement  Beyond  Toe  of  Dam  ,  A/<r/-y_g _ 


d.  Condition  of  Downstream  Channel  %h,ush  4  Tft£.£S  b/s  og  sptitwA/  ouU£T 
f’jPE  cHa^/n£l.s  ,  ap.wstt  a.»ji>  T«-ee  c.wcaoM^«^<JT  o*5-  too'  f&ock 

«.PlLLW\V  |  NJ.VTMtXU  OjvNMgL  /WUpM  Nkftl-CXJCff.  ~Wft^  SPiUlJXW  CPPV/AJS  4-  STfcgl* 

putroep.  oo'fc'uartfA^ 

7.  SPILLWAY(S)  (Including  Discharge  Channel) 

a.  General  0C9E.£.-UK£  ovetfiouj  SPiLu^y  w/  aSq'jt  «*'  ce-g-ST  uuptH 
±  l>  P>6fcS  Fop.  WALKWAY.  Eft.f  M  A 600T  \*  Ult>£  .  TOTAL  MbT/V  /¥7  *_  w/o 
f»€ts)  AL^o  lEMM^  o?  FlASH^QMtP  Hi  *JG>£$  PtM  Soc <grr  u«iC.H 

NO  LoN6rfcfc_  FUNCTtONiAt.-  ObSIr-UkF.  .gPcTUfJ  Qls  u/  (t-6rf)  +  cone . 

HAnJT>-P'.-AC£>  Hocr  R\?RNT  A<  f  x  ter 

•  foe,  xfrouT  hs*1 .  ft’- -SO  PochEill.  U»|  b7  uiifrg  te-t^r  u 

u>6tR  cacst  ,  „ 

b.  Conditon  of  Service  Spillway  GgNQeAuy  fifttg  f  P/5  or  osxse  Cmu^tF 

gfKi-ug-P  f  CR-AkCK^  ("coup  jo/^ri)r  Sqm,£  G u^/iTiNG  OF  sogrACC  *MS 
t>QKJg  .  Bi/T  A£>V>»  AT  /£  FTIAKInKU-*-  F’-AU-lMgr  OPP  .  SfigPAt^g  7 T<to>0£sJd 
(sgg  *>.0  t>/5  £n>P  of  Q&fer  gft£ArtN6-  /yp  V-  5To/*/T  CaN<-  gm?  &p»oH 

^  ^tpg.  P>gR.-s  ingift  utCrr  HAvf  otA.ckgc>  c^^jclsxf  .  sftiiSj 
PoPoi/T<.  /"  To  *>**0)^  4  EFTIs^SCg^P  1  Pj£A-S  To  /HAVg  gg£N> 

c.  •Cendition-of  Auwili^ry  Sp-H lway  cgrsr  S ^a.Al 

Traps' i/g  (lA-a etc 5  reoNv.  o/^  Tb_  x>^  -Sloe  af  ce^rf  r/gsr 

am  ugfr  St c€  -is  &At>c.y  spall £P.  SlSilLL  lLtuLl£{&  kAU— 
HASJUL&sJL  mpQ  at  a£N»  pq/n^t  .  raa/pq/w  ^/eAt-ic<A/f. 

v-  efFutestetJcg, _  I 

c.  ComdIT/oaJ  or  AWlUAAy  Sf/ttWV  -  [ 

l 
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Name  of  Dam 


Cfioe  f^bn  d  vr\  Date  /)/>r  B,  /?(3  /  6 

d.  Condition  of  Discharge  Channel  Se/v^g  peTg&.<Oi*^r<o»J  AP 

UGUS.  -  PtACfo  Ll£St£.  *T  p/5  e^it>  ,  _5Qav€  oF  t*UStf'Cr 

Ok  OlSTukQfiP  ,  C>ft-t/6 H  'j-Tl£F<t  P/g  of  P/<yirJCr- _ 


8.  RESERVOIR  DRAIN /OUTLET  PlP£  I  (a/£aaJSST  l_£rf  fi>£>vT/*£ iwT  ) 

* 

a.  Type:  Pipe  \/  Conduit  _  Other  _ _ 

b.  Material:  Concrete  _  Metal  Other  _ 

c.  Size:  <4-8 "  Plfr> _  Length _ _ 

d.  Invert  Elevations:  Entrance  _ Exit 

e.  Physical  Condition  (Describe) 

Unobservable  _ 

•  1)  Material  p.i vgf/fP  srygt  ft#;  p/s  op  Co^cflSrC  ujall _ 

»©'  ftelTort  «x»gNfc*> 

2)  Joints  A'^qv/t  i' _ Alignment  ^c.mt  p«»h»,  fetJo  oFFrg’r  V 

3)  Structural  Integrity  T*vf£  JoitjT  to'  FfcofA  £^t>  of=ao 

Rfig  Lvsmi£  4.  prm<J&  .  ao^ch/atF _ 

4)  Hydraulic  Capability  iLooPj  So^  Ta/IUja n'gfc.  Ar 

pfe  _ _ 

f.  Means  of  Control:  Gate_  y  Valve _  Uncontrolled _ 

Operation:  Operable  y  Inoperable  _  Other  _ _ 

*  Present  Condition  (Describe)  ^MsiPWHgfL  CoPTfoou  fbiP  RAf 

6dcr£.  &*t£aa  pi^oTEcrrEo  t*y  LoCrret*  Gr/vxg  HqvS&  ,  WCLl 

UiBklCAT^P  .  OPCLJ^rfb^  Z.ASILY  V  Qrt?tLKT£v>  CCGrVLMk.  Ly _ 

g.  Other  Outlets  (water  mains,  diversion  pipes)  _ 


VS 


4599  Name  of  Dam  Date  April  Sj  f9ft/  6 


a.  Type:  Pipe  Conduit  _  Other  _ 

b.  Material:  Concrete  _  Metal  /  Other  _ 

c.  Size:  dia _ Length  Zxj/ _ 

d.  Invert  Elevations:  Entrance  ^1.4-  Exit 

e.  Physical  Condition  (Describe) 

Unobservable  .  _ 

1)  Material  Rivet go  STEEL.  PIPE  op  co>QCR£.Te.  W^LL 

2)  Joints  QK4Y _ Alignment  Goot> _ 

3)  Structural  Integrity  f\  PE  £.UST)mg-  >  PIPE 

(ti>ST£C>  TH*.OU&-H  PotTorA  (?  py-5  or  LiTrLC  CqOSgQt>gf<<lg  ,  A.PflTAlgS 

AjpeOUATt 

4)  Hydraulic  Capability  Goot>^  PR£E  PtScM/xg.Ge:  e>\t» 

£.  Means  of  Control:  Gate  \/_  Valve _  Uncontrolled _ 

Operation:  Operable  y/  Inoperable  _  Other  _ . 

Present  Condition  (Describe)  h a>n<d u<K£g  l  Cant/lo^  r&« 

<SKT€  Sre/A  PAOtEcTCO  ey  Lc>U<£<>  G4T£  House ,  Co£ijUAJ&  UJCLU 
Lofet-ICATCb  .OPgLLTtS  tiA&Pgfc.  T/lAV  SAtE  f  . OPSfcATgD  iJ  tiCM  fcfiauilt£P 
PUMN&.  +H&H  flgvt/ooS 

g.  Other  Outlets  (water  mains,  diversion  pipes)  ___________ 

- fdM - - - - - 
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O 
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Name  of  Dam  (jQQG  Pen c)  T)ctyr\ 


Date 


STRUCTURAL 


Concrete  Surfaces  ToP  H/  oP  GltAVfly  SCiTioM  Cc.qaE  ^jam-D  o<j 
o/s  4-  t>/s  sid>£s  is  e>Aa-/  cto ego  (as  oeg/*  Q  ,  oergtxaeAr>f  scal£o  , 


.  CAP  WAS  ft£fAI*£j?  |M  ■SfiVfCAL  PLACES  SUCFak.CC 


of'  CwjfT£cn  <joiXA£re 


OtJ  p/s  Sit>f  of  Oc^t  i_S  CfiACK  i  NG.PSg.t- 1  SfKLUiJG-  Off. 


Structural  Cracking  Se£  c.S)  .  p| 


CfcAc-Kg  O  ,  PAo6Agt-y  Tb 


exSPA^io/J  «*-  C^a/7<£ACT/oV  or  P/PE  Suf/OtTS  At-Sp  CROCKS 

^Cou-o  Voi^TS  )  Jaj  t>/^~  5/Pg.  of  qg>6£  SCct/p^V  /*  ftlC-Hf  TjZAIVJFfCt  1 

/V£A4  tfi£ir  AT  P«iPT 

c.  Movement  -  Horizontal  Sc  Vertical  Alignment  (Settlement) _ 

<•»££.  c .  5)  .  0>/5  SlDg  of  P/gj*.  OP  to  O  t '  loUEA.  THAN  Q/.S  Sfo£. 

ftAy  Hwe  fo<JH£\p  TUtS  _ 

GEI  d.  Junctions  with  Abutments  or  Embankments  A/ynears.  /r>  Ino u'-c 


been  *>&*?pcxc)e  in  octcf-  ko  r/^h-h  s^fjr£  ds  tzfil/2'hg.  ioq 
because  c*T  ha/e  benea //.  rockfr  J!  Qf-  c/s  /o c  ,  J~rct <n Srzj 

C*-> Ct  77  7 5  cro  cfca  cA  a c^C1  //ocu  /"tf ckfl / / 

theoCL<ffj-cscx  c  ro.  c  ks  <Ju  r/~>>  Q  San/uja-u  o  (rerf/ou} 


GEI  e.  ■  Drains  -  Foundation,  Joint,  Face  KJon  c. 


f.  Water  Passages,  Conduits,  Sluices  U/AT£A  P*S-S~a6£S 


ivgrdt> 


=i  P£  p/s  u»/ 


If/fS  AT  CoNCMT) 


U>Aut  5£arior4 .  U*£l£M 


to  fcATgS  ^ 


&wT£  U/A6J 


:Z> ,  U/J 


GEI  g.  Seepage  or  Leakage  _ ' 

#*y*  _  t  z  3  4  5  4,  7  £  9  /®  /i,  /t  /3,'r  /£_ 

fc;g  I  I  g  UI-J-l-l-4.  I-:L>-U 

O  /  m* fitKshk o*r<f  />/«r 

#  _ far  _ _ 

4oo^/Vt  j  t*^$frt.nrw 


0798 


Name  of  Dam 


Joints  -  Construction,  etc 
sfigPAGg  o>0  D>/s  S/o£  cf  o 


GEI  i.  Foundation  flesf- Quest-  c/ 


Abutments  \ooci  C on cf t /ioi  .  Qrcbo 


Control  Gates 


£  \ior  G  Acre  3  OAJ  0\jTu£v  plPEs 


Approach  h.  Outlet  Channels  ^ u, AP p^oaih  is  r?oc,KPi(-L . 


^£Ri\Cti awally  sloP/hCt  up  to  as  >o' cefsrT  omorfl  at  shu-Ujk/ 


c^es-r.  o/s  c-h  am  «-  or  sp/i_lwa>  Ww  spiu-uja/ 

u>/rtrr£  g.£_wrH  AU>WG  cHa^nELSi  ootlZt  l°ia-  A/*!°£c>ACJi£S  apt 


Abovr  /o'  W'£>£  UJ/  Co  NIC..  S|P£  VJA'—US  -f  oZu<  ACCR035  Top.  P/£f  CWP 

ftf=  Pipe  «f  HAS  rtvotuc-  Aftf  4  ^  THE V  FUzuft  To  Sr/£fAM  Cfc  E/^OoF 

#l_  ffAS  PiSCMt&C  To  U2£K  NEiCt  To  SPIU.U/A.-/  Y  T«£m  rusn*  To  STASAM  WsoF  SPiuWAT 
Energy  Dissipators  (Plunge  Pool,  etc.)  uj/ 


STo*6  W AU$ 


■aaaa>J«li 


*/  RIPRAPS 


or  •Rffc  *£ 


opnuiKia-^  At  uts  £a/j>  or  to'  uto£ 


6 «./D&€  Pf 


Stability 


Miscellaneous 


8876  Name  of  Dam _ Cfioe  Dam  Date  /^nr  <9 .  &J  9 

10.  APPURTENANT  STRUCTURES  (Power  House,  Lock,  Gatehouse,  Service 

Bridge,  Other) 

a.  Description:  UMXwfvr  Across  SCcrioM  ,  X,  Ga.T€  HoulfS 

otJ  ^5/v.fAv.  *>E4jv»o m  (  a»uu  |(J  uiN€  ^jith  CotJcAgre  G&AWty  5£cr<oN  oF 

2.  -  WOQP^nJ  FAIPCrg  r^CI^S  OF__  tT***  W^A&PS.  >SCCf«..ySS  ImTKK-CS 

x«»  Si-'OC  CrKTtS,  A  f>AW^?U<£o  €>A.t£  ACc^osS  r?°c.Kf/u.  AT  'V-S  S/t>e  aF 

&AAviTY  SgcTTiQN  CoNTLoLS  access  To  PAM. _ 

Gut  l\0vj^£  ♦>  -  CJOOC>  sT*JXXut£  Utf  ST££L  R&oP  «f  Z-  (jc^A.aLg  poo<uf 


(jA-T£  tioC>S£  UZ.-UiQeV>  fAAM£  srAvcru<g£  wj/fcM’HALT  Sfftwue  hoof  i  2_  U>t-fCA&t£  bool* 

.  vumJcumy  -  vr££L  p/^g  &Twavt£  u/^ooocn  oeudNG  yr  on  ^aes  //v  s/^ti-wAy  t/MT 

OLQSS£"S  irtU-UfA,/  OpetJIfJQ 

b«  Condition:  <^>/cr€-  ~~  G°or>  cz>top iTiotJ 

<S>AT£  Hops'll  3=  •  feonQ  £oV&ir<Q/d  ,  i?_o oF  l£Ar5 _ 

WAU<WA/  -  feooD  CoNOiTlori  ;  'SreFL  PlPlNCsr  /^lZ£C*>  PAttm>]Gr;  PFCKltJC, 
UhJPKIt^TLP ,  Pl£/Z  SvPPMJ  CgH/c.  FA/fe  (fgg  7-  b.) _ _ 

•e>Ht><gE.5  oVfcA.  f^TAKFA  AAF  QW/Akvtfp  6^  /*;  good  C0/sJ6iT/o^ 


1 


11.  MISCELLANEOUS  MECHANICAL/ELECTRICAL  EQUIPMENT 

a.  Description:  pp^e-O-  Toff.  UG-BTlfJfe-  f n>s<p£  t-  &K[£_H£Vf£_S 


b.  Condition:  U&HTS  (hi  GATF  (javs^s  l*JO£j< 


12.  OTHER 
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PHASE  I  INSPECTION 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA  CHECKLIST 


Name  of  Dam  OA>PEl  POND  CD/ 


Fed.  Id.#  NYOOZ-fcS 


1.  AREA-CAPACITY  DATA 


a.  Top  of  Dam 


Elevation 
(ft.)  . 

1005.2.5 


Surface  Area 
(acres) 

He  esr. 


Storage  Capacity 
(acre-f t. ) 

3  605 


b. .  Design  High  Water  ,  . 

(Max.  Design  Pool ) 

c.  Auxiliary  Spillway  ,/ 

Crest  N//\ 


d'  PFlishboardsith  ^/As  SUPPORTS  Now  UNVSA.&Z-E:  ) 

e.  Service  Spillway  .  _  _  ~  *  ,  .  .  , 

Crest  IOOO  |S77 


DISCHARGES 


a.  Average  Daily 

b.  Spillway  @  Top  of  Dam 

c.  Spillway  @  Design  High  Water 

•  d.  Service  Spillway  @  Auxiliary  Spillway 
Crest  Elevation 


Volume 

(cfs) 

UNKNOWN 

UNKNOWN 

n/a 


e.  Low  Level  Outlets  *c capapty,W.  s.  ax  topoFOA/a  4So 

£.  Total  (of  all  facilities) @  Top  of  Dam  5 y3><fo 

MJCSU5T  i«>55  PAMovtfero^o 

g.  Maximum  Known  Flood  l97b»s  ^  OO  « 

Oi_S7EA  HCIbKTb  LAKC  PAM  V/S  TA/t£P 

h.  At  Time  of  Inspection  Z5  c^_ 

*  PAJa*  HAS  t  ootuCT  Pip£S  ; 

ooiue-r  pipe  I;  MJV.  £u  ;  OPKCTty  W/  TOP  OF  D&.PV 

Ojn-^T  PiPt  t‘.  iwy.  £L  :  -C-APAUTY  w  /  viA.  <0  top  or  own  2.(0^ 


4596 


3.  TOP  OP  DAM 

Ele va t ion  (QQ5.Z.S 

EM.TH  FILL  W/  A'ASS/vC  Co«Cjl£T£  t©*g  walu  ffWAi-Ly  £t(Po$e.Ot 

a.  Type  Coioc.,  Gft.ft.viTY  sP<iXwav  s£cTioa>  P£*viou^  *oc./<  Bu.  orOAA\ 

.  OORtWAU-  H'  /  /  /  V 

b.  Width  o/5  *oo<  p>\-u  >o' _ Length  6/t.  ( ¥6S  w/o  s nuuj^  ) 

c.  Spillover  SERVICE  SPrt-L.wAy _ 


4. 


d.  Location  a&qvt  at  co/rae.  or  c>aaa _ 

SPILLWAY 

SERVICE  AUXILIARY 

/FVtorA  I17&  NVsowTN 

a.  Iqpo  vtqpo  qoap  y  Elevation _ AJOnJ  £! 

b.  QfeE£  -{./Kg'  oveepiouj _  Type  _ 

c.  1M-7  <’(tNCiupgs  II P/SAS  <g  I  7£ach)  width  _ ■ _ 


d. 


y 


Type  of  Control 
Uncontrolled 


RCfAAJMS 
HINOE.S  V- 


of  flaSHBoaao 
rirt  *  >oc-*rtfi 


Controlled: 
Type 


f. 


(Flashboards;  gate) 
Number 


g.  _  Size/Length  _ 

h.  C-oMC fc£7*£ _ Invert  Material _ 

Anticipated  Length 

i.  _ of  Operating  Service _ 

K'iovrr  to'  VPoK  vpiumaj 

j»  Cfegrr  To  rock  P/vyojfc  Chute  Length  _ 

K»  2Ull _ Height  Between  Spillway  Crest 

&  Approach  Channel  Invert 
(Weir  Flow) 


1 


Other 


4597 


5.  OUTLET  STRUCTURES/EMERGENCY  DRAWDOWN  FACILITIES 

a.  Type:  Gate _  Sluice _  Conduit  Penstock _ 

b.  Shape  2.  ^WILTED  ST£6.l.  Pi w/  Slioe  GATES  A>T  GoglVAlL  E»)p 

c.  Size  Z~  *jg> "  t>l A. _ uEHGH  ov/r£t  pipe I  •.  ^>5 '  length  ovrutr  pipe  t :  2jo' 

d.  Elevations:  Entrance  Invert  ovrifcr  vipg.  » •.  ~J86.9  oytcer  p/pg  2L-.~S9l *4 

Exit  Invert  pyrt-er  P/Pg  < :  79e.8  o<jtut  piP£  g :  99  f.<f 

e.  Tailrace  Channel:  Elevation  o utter  pipe  / :  ~986  outlet  pip£.  2.:  ^36 

6.  FLOOD  WATER  CONTROL  SYSTEM 

a.  Warning  System _ Nor4 f _ _ 


b.  Method  of  Controled  Releases  (mechanisms)  CbAT^S-  ON _ 

Ot tJMl  j  ±Z:  $£± l  &£  oP£*£[£&j.  ON  ooTLST 

PlfT:  oN£  t£  05£k  foJL  ‘JrA/^^L.  OPef^XfQfJ _ 

7.  CLIMATOLOGICAL  GAGES  REmeudc.  Vt» 

a.  Type  P^oom^g  ±  nou-etiQIL&NG  FfttuPytMioH  GaGC  W 0£*  £  LSSx, 

b.  Location  Village  of  gu£^//iL.£  Lat.  f i  J&L,  L.o<v&. 

c.  Period  of  Record  i^h-h  -tq  pp.eserir _ t-  **<!•€?  pe.o*\  pa^] 

d.  Maximum  Reading  VMKMcxmM _ Date _ 

8.  STREAM  GAGES  ££FEfc£Nc£  Vi 

a.  Type  S^P-fAcje,  LjkTCX  ^riATioH  oso»S  Gage,  £ 

b.  Location  SM^pibOKCb  Cft-E6K»  &X  £U-£r4V/U-£ _ 

_ U.T.  UomG'  *7*f* 2.V  t>i*  .  21  ±  NV>L£S  S£-  op  pm»> 

c.  Period  of  Record  A.pP.iL  1957  to  1377  _ 

d.  Maximum  Reading  82..Z.  pate  .  £7  »  _ 

PA.  =  S6,7  S«,  Kl* 


* 


OTHER 


6169 


10. 


DRAINAGE  BASIN  CHARACTERISTICS 

a.  Drainage  Area  sa.  *»-£$  QA  /8.3*o.2>  kcrcs _ 

b.  Land  Use  -  Type  fo/fcAL-  ~  Retrod  ft  AL  jjplajjo  Suamc*/  Afters 

rLXT  A,££fc.S  A e£AS  o->/  SLOPES  To  uoV* 

c.  Terrain  -  Relief  r*>o/w  £z_  Issa  Z5a  £LJ2J£2l 

d.  Surface  -  Soil  GLA.C.IM-  T(LL _ 

e.  Runoff  Potential  (existing  or  planned  extensive  alterations 
to  existing  surface  or  subsurface  conditions) 

/Vaq&iPVcaT/oa/S  To  UPS7*L£AKf*J  &£5£fLVoiR  (vLgreK  HCI^HTS 

LAk'Z')  .  77/ £  PAM  ULSTER  tf£(6HTS  LAJ<£  HAS  FML£0 

/A/  77/g  PA-^r. _ 1 _ 1 _ 

f.  Potential  Sedimentation  Problem  Areas  (natural  or  man-made; 
present  or  future) 

NO^l _ _ 


g.  Potential  Backwater  Problem  Areas  for  Levels  at  Maximum 
Storage  Capacity  (including  surcharge  storage) 

_ No**£  (^o\jj±h,  LtL  ^A/tLY  Woo  S 

_ CAt^gO  e>y  US£  OP?  n~ASH&Of\RZ>^  (  OQOJ  »/o  US£o) 


h.  Dikes  -  Floodwalls  (overflow  &  non-overflow)  -  Low  Reaches 
Along  the  Reservoir  perimeter 


Location 


n/v 


Elevation 

i.  Reservoir 


SftUWAy  teesT  /  , 

Length  §  Max imum -Pea ign  Pool  ^4300  (at  SP/uj*# or  C£g~5T )  (feet) 
Length  of  Shoreline  (§  So p vice  Spillway  Crest)  vZ.€>]SOO  (feet) 
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/ 


C.  X. 

30> 

Aft.A.X*S3  A8BOCIATBS,  JP.  C. 

0  TROY  ROAD  SCHENECTADY  N  Y  11109 

PONl? 

(419)  7SJ-Of7A 

CALCULATED  BY Jt  .h 

rutr^f n  rv  z'  p*1 

V 

f 

PVTW  SCNVICCS  UNOMAPC  ARCMITCCTUM  LASOttATQKV  MftVtCM 

SCALE.  5&.Ol 

4  OOOOi 

■■■■■! 


WME.ASH£x?  DIRECT  ToJULSTE*.. 

!  i  j  ;  ; 

NEICMS.UAKE  (suSf^EK  C\  _.; 

I  i  i  !  I  i  : 

J- -|  -f  r  |  f  I  t  j  (■ 

OLSlER.  HeifaHTS  LAKE  SuNfNJc. 

(5,0^>Ne£A.  e)  <2>  outlet  &0'A  _' 

Eu  -  \c  va>  _  C  See  crO_  ; 


_ j _ V/  ...  AfeO\E.  CAP  L  POKJX> 

_ jj+ !  efi-ouj  ^uSTtA.  veachts  ixvcl 

I  _ _ . _ l _ i _ i _ j — I _ 


iCfvPC  ^owo  SatEAce  (Sue»AtEA.4-y  __J _ L ZZ&.  C, 

i  S  spauauAT  CtEST  £l--  \©00._(se€  c"n^.  _ _ 


QTM- 


/J.SL0.3 


C«  T.  ALB  ASSOCIATES,  2P.  C. 
1901  I90Y  HOAD,  5CH1NIUA0Y,  N.Y.  12309 

(911)  7IJ-OW 


JOB - 

SHEET  NO - 

CALCULATED  BY 


CM*E.  PonJD  O 

_  Of  — 

C  LV 


WOWWONAL  PWINOT  LAND  SUNVCYONS  LAND  PLANNIN0  CONSULTANTS  CHECKED  BY -  0*1. - 

I  mpwtcr sotvicca  uhb»c«w ncmracruwt  laboratory  acnvtcca  scale _ S&iOl.OOOQ^ 


t>PsMNA££-  OWk  FOK  HEC~  I  t>©>  rv\Ot>E.l_ 


l:  ARE^TRlSUTNR7  TO ! ULSTER. .HEIGHTS  LAKE- 


_L|  J  J_.L|  - 1  --! — 

LOSS  RAJ£-S :  IQ"  "IN  I T/AU-Y 


1 

_ i 

1 

1 

j 

_ 

l:m 


ai'/Houic  -.constant  Loss  rate:. 


— i —  i — i 


UmiT  Hyoto&^ApH  :  V5EZ^V£>EA.M£^HoO_ 


— — j — I — L  U_|  J  -i— 4 — L — — j — I — I - 

_A  &.9l*L  >auAfc£.  mviu£*5> _ (. _ 4 _ j _ 

LENGTH  OF  |A/mn  WAT^^COU^SC  TO  VPST,e£ArA  L/M<T  OF_.„ 

__Lj_  DfLPslNROG.  A&EJL*  4-0|  fo|i £S  .  |- -j- _ | _ j— 

_LC  =  LENGTH  XcsNG  MAIN  WATERCOURSE  jr©__p© inM OPPOSITE 

_ ltke  cemtcpicj  or  the.  D£a/na<s£  area.  -  .57  Mit-es  I  j 

__C^  SNYoec's  c>as\n  coefficient  Rer.  .*>)  _i _ L_ 

_ Cf-SKYt>£fCs  pear\ng  CPEFFICIE-NT  =__.‘V7o  5^  aj)J_ 

_  -  5>T AMDAKS  -  LA£>  IN  IHoulS__p  (  LL^M  Z.  l&_ Hopa^_|_ 

_ J _ ] _ {. _ 1 _ j  j  .; _ 1...4 _ !  j  jnEODlREP  UfJIT  AMMFW-k  OPdAC/oA— *^r 

l*«__.0SEL  _  ■^T/l>  5  2.. 2.  Houejs  _ '  !  !  ~°,1<ohf,e>  2.^-wiw.  ^ 

ill,  1  |  i  USE  HCp' =  lHmi«  PJ£. 


SVfcHZKZ  •  ULW.£C  HUGtfTS  IAKE.  SULPAC£.;  A^EX*.o7C.S^^il£S^m 

_ |M;  i  j  |  | ...  |  i  i  j  i  |  |  1  |  |  |  |  j  I  |  I  1  | 

LOSS  (LW€S>  NONE  BECAUSE  ANNfAU.  ^RUNOFF.FoC  VJKTEA  SURFACE-  I  1 


URCL  H^DROIbCApH  _PA^AI;N£T£fLS 


B 


«■■■■■■! 

»■■■■■! 


iel 

[3 


7J0_  MINUTE  DURATION  4  !*RA/N _ 

1  I  J  r  J  i  1  !  i  i  i  i  1 J  1  T 

■  ej  ^feH<xmaV)  f  M^.SfeOj&FT  \(  \£T  \/in»Wg 

I _ | - JOfWktart&&  -A _ l  twur^L  , _ J\  \twa&%)  5 


O.  7.  M.A.LH3  ASSOCIATES,  3P.  c. 
H0«  mOY  ROAD.  SCHENECTADY,  N.Y.  12309 

(S1«)  715-0*76 


WW! — lONAt  IWdINEen  LAND  SUftVCVOAS 


LAMO  PLANNING  CONSULTANTS 
LASOftATOffV  SStVtCCS 


JOB - ^  - 

ftMFFT  N^ 

-  ’I'X - - — 

r»r  _ 

rr\/ 

r.A\  mi  Aren  rv  ^  4**,— T""**  w 

n»Tr 

CHECKED  BY _ - 

.....  5g>.oLooooe> 

.  DATE  Q/Z-Oy/a  I- 

i  !  i 

1 

i  i  i  j  i 

M  !  |*  I 

.1.  drk 

\N, 

age  area  d 

AT  A  FOF. 

1  j  U-4-I- 


I  f 


I  I 


1 


H-H  .  . 

ISOSALEAS:  Mt£A  _A^CVe.  CAFE  FONO  .*  ^EU>\4  ULST£K.  HEI<3hTS  J-AK€. 

TRlbvT^V  TO  _  CfvfE.  ..PQN.O,  A?£-Av r.  5.90M-  fAllfcS 


I 

—4 


LOSS 

!■  -!— 1-4-4- 


--i 

I 


;  r^tes;  1.0  ^ijn 


!  i 

— 1 — l 


TiAU-Y 


~i  i 


-4----- 


0.1  ynoofL^  CONSTANT  LOSS  RATE  j. 


..  4- 


I - 

UMiT;  HYDAOGRAFH  RNRK?AET£RS  :  U5£-  §MVD£A. METHOD 


!  I 


4- 


j _ 


A  p  DRAINAGE  AfijEA  =  a^oM-  scwaph  fAitts  . 

L_*  Le.MG>TH_OF  MAIN  iv ATE RCCnjp.SE  To.  UP5T<e£AA\  Ufl\lT_ loft 


If  1 


DRAINAGE  AREA-  *f.8SfAiut^ 


I  i 


Ljf  UlngtH  along  fAMM  wM'e tccou pse  tvo  po\nt.. oppos rre 
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iifety  Investigations",  The  Hydrologic  Engineering  Center, 

Army  Corps  of  Engineers,  September  1978. 

33,  "Seasonal  Variations  of  Probable  Maximum  Precipitation, 
t  c  of  the  105th  Meridian  for  Areas  10  to  1U00  Square  Miles 
Durations  from  6  to  48  Hours,"  U.S.  Dept,  of  Commerce, 
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APPENDIX  F 
SECTION  FI 

LOCATION  OF  AVAILABLE  ENGINEERING  DATA  AND  RECORDS 


1.  Owner:  Cape  Pond,  Inc. 

Cape  Road 

Ellenville,  NY  12428 

Attn:  William  H.  Lyons,  President 
Lyons  Road 
Milton,  NY  12547 
914-795-5164 

Available:  Possibly  some  photos  before  &  after 

replacement  of  concrete  sills  of 
Gates  1  &  2  in  Summer  1978. 

Attn:  Andrew  T.  Jacob,  Operator 
Box  21A,  Cape  Pond  Rd. 

Ellenville,  NY  12428 
914-647-3207 

Available:  Daily  log  from  May  1979  to  present, 
with  water  levels  over  the  spillway 
and  road  recorded. 
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2.  Designer:  Unknown. 

3.  Construction  Contractor:  Mr.  VanKeuren 

Ellenville,  NY  (deceased) 

4.  Designer  for  1914  Modifications: 

J.  H.  Divine 
Ellenville,  NY 

(business  status  unknown,  not  contacted) 

5.  Construction  Contractor  for  1914  Modifications:  Unknown. 

6.  Construction  Contractor  For  1970  Repairs  on  Gate  1: 

McDole  Construction  Co. 

Wawarsing,  NY  (now  retired) 

7.  Agency:  NYS  Department  of  Environmental  Conservation 

50  Wolf  Road 
Albany,  NY  12233 

Attn:  George  Koch,  P.E.,  Chief,  Dam  Safety  Section 
518-457-5557 

Available:  Drawing,  inspection  reports,  and 

construction  application  and  letters 
concerning  1914  modifications. 
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PHASE  I  INSPECTION 

CHECKLIST  FOR  GENERAL  ENGINEERING  DATA 
&  INTERVIEW  WITH  DAM  OWNER 


Name  of  Dam  d  _ Fed.  Id.#  //Y  0_Oj2j/£_ 

Date  3  Y/?JkL  Interviewer ( s )  ~7 Q. 


Dam  Owner/Representative(s)  Interviewed,  Title  &  Phone# 

.  .  .  _  _  //*>*»«.  <?/*/-  79£>-<S'i  Oi 

H~>  Lgorrs  ,  i^/e.  Ar*>  ‘2/tLl.  S^£_^_678o_ 

Shetfiw/ln  3.  Louc/rz,  ,9/*/ -  /97- ,  “Thomas  M  C/^/r^rynYc/t 

~Zj  CJpf’riA-j-Ofq.  (Sr  G,  hei/ou))  *  Z/i/~  S'&J  -  <5<?/>3  * 

1.  OWNERSHIP  (name,  title,  address  &  phone  #) _ 

Cate.  Po^cL  .JTvc  ■  C^e  Fc/-.  E! le.r>o‘,//(L  ,  aA/  ft 

~  r  '  v  '  7  <fjki -  5*/ 

/l/fn  t  (a)  '//'  *n  »t  H  •  ^-7  on  s  .  fihPSi’J&H't ,  l  i/o/)  £  t4>/7  A'V  /P.5V7 

'  r  IJeCTSuitTkj 

2.  OPERATOR  (name,  title,  address  &  phone  #  of  person  responsible 

tor  day-to-day  oper  < • i on) _ 

*7^  Sox'  Qdd&IjZzlA-  ^sLy 

A/V  A7V?  8^  9l  V -'  £V7  ~  &32QL  i2^t-  'hi 

a.  Operator  Full/Part  time  /Q^f  zh™J=.  ' 

'Aj/(  -b'™&  J 


4. 


PURPOSE  OF  DAM 


emt 

b.  Pres 


a.  Past  C&Hsrb~u^<2-<l  Vo*?  k^d/9o  Sib^/io  a  Plight  Pivlvg  1'SOffi 

( UJj^l  £ 

“^/o/o  types  ^^ZnZ57rc3S^e/>^  . 

resent  ^  «  <*./*  cc  -4>  yr>e.m  A^/plfe  g 

Q LOn '^ei  /}/Po/>e/?~/\  /) l/)  Ag  ^  /Qsts?’/' 

!j?  DAT ^  <=^  ^  4^ r<  ^3< «  «  /  to/pl//7  0  4  V/4?  g_  AJ^'-  cl? 

--■  ■ --■  /&  'Srtse^-ZL  fa  d.i/oufe..  ] 

Designed  When  nou/M  exCe/)ir  p*>''o\  /9&H  £• 

By  (name,  address,  phone  #,  business  status)  _ 

_  ?nour>o 


DESIGN 


A  • 

b. 


c. 

Geology  Reports  //o/oe.  /cnoum 

\ 

d. 

Subsurface  Investigations  A  /one  Amour*} 

©  • 

Design  Reports/Computations  (H&H,  stability,  seepage) 
h/oro<-  k'rjiausy^ 

F2-1 


n_ous>2 


Design  Specifications 


ore. 


Other  /*?/*/  mod/'$'c/r^'0r)  d/PAto/ *4  (see,  /&/* 

24* 

cJ/k 

£-t  )  sJ) olO  q4t^//*S  o~f-  OA'&tnAl  c leS 

<2fAA  5 


3)  Borrow  Sources/Material  Tests  CcjvcjaJt  (Peseta*  /g 


orh  >  n 


•CS  yi  e  O 


Quwcgir  i2jLt id  j b’ty&'fort  My  f 

£L*/>flh'G-*  oo  rC  ( •?)  r\  , 

4)  Construction  Repor ts/iftiotos  _ 

_ /do  re.  Jr-nourr) _ 

5)  Diversion  Scheme/Construction  Sequence _ 

_  Cj£*7  dr?  out?* _ 

6)  Construction  Problems  A/ore-  /<Tr  poo~rt~ 


7)  As-Built  Drawings  (plans,  sections,  details) _ 

_ /dun<°^  Aoo06<rr^ _ 

8)  Data  on  Electrical  &  Mechanical  Equipment  Aflecting 
Safe  Operation  of  Dam  &2A4.  ejSzgdZLLim.  /-g  "rex 

/OU  -/s/d <g-  .  Ap  cJ/t-fa  Or)  yr?e-cd>An>‘S *ns 

9)  Other  >7/* 


t 
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Modifications  (review  design  data  &  initial  construction 
items  as  applicable  &  describe) » /?/■*/  E£jrJ/)C(ZL a  yO/W^/T' 

CJPiJ?  /7/3/P 0/1  &)/ (Oreu'fe-d.  in  s-kne.  ^ _ 


•uJ/k  3  ~ 


UZ2&SC.  (c24S  ~HL  tL.  Qlmin. gs  J  Ellfj^u’//^. 

c-Vu/?  6i>^>  Al  ounn  , 

y.  £3  ~/V  *r  (j  -  f. 


Uort/c  lO/!3  si 2-J-  /7/S .  ,  (/  .  ,  . 

Repairs  &  Maintenance  (review  design  data  &  initial  con-  . 

struction  items  as  applicable  &  describe )»  1920  /?VV7’>-g.c/ 


(Znc r (?<rt-  Jy)  r  <J'rezse^</ u/0 

t-pctr  4;//  oy]  cJ/s  ^/c/g>  *  /Jo  ^>/stn  s  YfcDrtds  */"" 

bt'//s  •  CoYr4m  crfoK  uJ/1  &  hrfc&o/ &  (3>yfS  if .  Co  -  ^  L)/4uM'?S  £*23  /  / 

f^oo  reA-Z^e-d)  79c.7>o)^  /re//y  /9'7te  "  C.'*S'/~  '*)  CgfH'./Pc^- 
OPERATION  RECORD  (s<2<2.  7~  <?7?/£’/Z.J 

a.  Past  Inspections  (dates,  by,  authority,  results) _ 

»  ffi1/  ^  VkT  Cc>y>^ :  .  (S<gg  ^3  -/) _ 

•  ,  do,  )4Tl  b^j.  C^/Jl  Z^LQa  (z?c-  /U/>,  £3  -  «J_ 

b.  Performance  Observations  (seepage,  erosion,  settlement, 

post-construction  surveys,  instrumentation  &  monitoring 
records )♦  "F?  e&e+rt~  QArrr&.  w.s  Zo  ur£. 


recoras )  ♦  /-?  s/f^r7<£_  w.s 

+  &*rhs  )&>  hr  ^  e?  l^dA-S.  t22£*JLz _ 

c.  Post-Construction  Engineering  Studies/Reports_ 
//one-  /moi*rri _ _ _ 


Routine  Rainfall,  Reservoir  Levels  &  Discharges/^ 

Mcrhd  0/^7  U.  L .  as  ou<?K  rp^d^o^ 

~/v  9e*>(/  CQi^  o  ^  />sfp*S . 


If 


>979' 


VlL  -A% 
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c. 


f. 


Past  Floods  That  Threatened  Safety  (when,  cause, 
discharge,  max.  pool  elevation,  any  damage)  •  £?ua  * 

Sj>*2£z  d'S~b]nc<a.  s1&ou<l.  -fo/0  Co^o.  voj//  (djry)  djhvye.. 

•  frit? /tA  )9'?o\\  b&/hs^  sdorfj*?.  C/hJs&d  &A  fo£<2.  $ ~ 0~rMES^\ 

Previous  Failures  (when,  cause,  describe) _ 

_ jkhmanzi _ _ 

Earthquake  History  (seismic  activity  in  vicinity  of  dam) 
_ Jrnaujyn _ _ 


7. 


8. 


VALIDITY  OF  DESIGN,  CONSTRUCTION  &  OPERATION  RECORDS  (note  any 
apparent  inconsistencies)  £g-/  .s/o^is  d/n^\ 

<£$>  6>9r?.  £=>’•■  6>U  '  kerb  eyiJs.  o'fi  cc>/>e 


>*  ^  /  l  i  —  -r  v- — w  ** 1  a  ^ f  ~  - 

•  A/o  JiqcJ  ses. 


Vs&rttst* 


d. 


1*?/*)?.  s/poJS.  /«  £/0S/ »  ^/fS  //  ,  -2> /&'  <?*?  & 

_nni  t  -  __  *,/  —*  ~ .  -Jit  mrLmJ\  *  ~  -  -  —  - 


yyi'S^J S  :?^T7T"  r£“vS  ir. 

OPERATION  &  MAINTENANCE  PROCEDURES 


a. 


Operation  Procedures  in  writing?  A^>  Obtain  copy  or  des¬ 
cribe.  (reservoir  regulation  plan,  normal  pool  elevation 
and  status  of  operating  facilities,  who  operates  &  means 
of  communication  to  controller,  mode  of  operating  facili¬ 
ties,  i.e. ,  manual,  automatic,  remote)#  £dAu  ^22. Is.  ^ 


2^sl  LiAS  {AqAjA.  h&^lLLSz. 


A 


Aroctth-f-  L  £~,'o(2/<  /^sr  o  kjSL* _ f caasaa — «s 

^.UsUoaAcL  ezi  Sj£ilL}4^  -  C&tJgil  icLLSlZZl  §^blkliAi^ 

LO,  L  ,  g-(~  'p/frn't  cA  f/.  e. ,  si -lr 

<?res.-f  p&?  /c*J£~! s/o~/s £h>r>?«  ^Arf^A^  T)sfr/or<  (f"-~  A 

Maintenance  Procedures  in  writing?  ,  /Vo  Obtain  copy^or 
describe.  »  iSOZ^-  &£££l  &-  ( cAt'/t**’'?™ 


-t  o?  yn  twdcjps  -h  /urrrfQ.  +-  ddrdAcs<  dldsfr'Mfyrft/t  &/Z 


me**  U/?s  /nn/r  a  +  d+rXL  0W£C./u>M  £h&ia'/o/<?  /do/tz 

AdjL-t _ _ _ 

*  £/fd.X  St/yy^^ne^t  ^  i/rf/fr'ot/S  Ao  /7i'S<r<z//. 

'cL  #-v) 


F2-4 


Emergency  Action  Plan  &  Warning  System  in  Writing?  /vc> 
Obtain  copy  or  describe.  (actions  to  be  taken  to 
minimize  the  D/S  effects  of  an  emergency) _ 


ci  i  / 
e>  f  ip , 


£:/ /<?r) (J f i ? & _ _ 

/  Csj/i/fe  )  Ol/Zc/q  j  , _ _ 

/t/P-oz-e  t  u>ou/c/  c* / /  1£J/<?i4ijs//t z 
-  —  /  -  ~  - 

4  A  §4  PTflu/ps?- 


OTHER 


fl)  s  £_  ////h'd&rt ConZr'Z.^  On  ~k>/0  ^  Zfl  <?n  cL 

o4-  ocrH*rh  ae»*Ju>'4-  ^  I  ,  UO*S  G’iZd<?#  S*n  c/  jscy)/?  /,£/£ 

•  Sot/nme. vi  /9r7Q?  re/o//}cJ2-c/  />oZ/onn  omc/cefle.  £>'// 

LOpslk  cL>ne.  J>q  /*?/?£ m  flutne#  />i)S  some,  /j/o^es 

be  $>iQc  / /)  fZ?r£  ''fl  UP///  -/, 7, -/&  /oc.*~Z^  -Z-Aew . 

'  ■  */^7*  £  <^c?74*  <i-S~/iryf*dc  7 4?  ^c/n/-/d  dy$  '-flic  a  c» 

S/z/A^h,  d  <8.y/flo%<s.d  C-o/pe.  U)S)//.  CJosk  neo<<xt  done,  ~ho 
<3*y(i&mSdo<3^ .  * 

/$)  'p/)Q>-h  j  n$/>*  ck>'  on  vS 

•  l/^/C/'ous  in  fldnnnfl  Jns^ecifl'^ns  tr?err>J>es?d  ^/piends 

l^ho  ffr&.  onknce  &S  ’  /sc*~f"~  do*>"Hen  n^oesds  ^Oro  dc/os.  </. 

•  T?a™  m/to  b/to<-  b&e*  '/oo/ce.d  (\  CD£  dc/f9>'r\*  fl/ood 

<3avf4ro  !^/ u>o^  k  in  £//Wu j/i/e.  in^/9s&  d  id' eswL 
//ryoU  .  '  g- 

(><■)  Floods  ./&"&,/ f7b> a  c~,-t'j)  uu-k*.  tfrp/hts  Z*"? 

{z^^-hlte  /Z  ;  u>lr<’cjy Crtvsc-d  C/l/fe.  T^tnd.  bo  b&-  Ofl  bu  Urt/crtour* 
/f moutnZr*  * 

•  1977 -  73  L/fstc*  A/-/s.  Jkm  4k  led  (pec* use-  ofl  $-fo**n  j 

(fui~  fa/>*  <Pon d  nof  O/T, 

•  6f  l9Qo  d/ood  C/Ht$G.cl  to*  t .  /  -«?  "  /tboJe.  £-k*  in 

W/s  C^ncse.-/^.  coc>//  g-(-  k/Zr  »4  <Z*m  /*.£,  1 

filooje.  sjt o///t04~\  coe^-h  />^se.U  ov-»  !cujc*(  ^/crfa  )• 

•  ^  &S  yes.  dfl  nsem  PrPi^^  co/rkrf  *<*</<**  4/o^dc.d  C 4 


t 


:tam>5A*— 


C.  T.  MALE  ASSOCIATES/  I=>.  O. 


LANOSCAff  AtCMTICTS  PLANNEtS 

3000  TROY  ROAD,  SCHENECTADY,  N  Y.  1  2  3  09 

(5 II)  745-0976 


CALCULATED  BY 


CHECKED  BY 


/ft  ft  z/^'s  Z&vc,/  /e.  S??/4/ /o'ft’' . ._; 
I..  tssrz  A-s  fts  cse,/r  Oh  s/s  ft?  /tola  ~/o  sy?/fr‘r>  ft,  >7  7^5  /eve./. 

:  .•  /oft  c/ose. .</,  /Zo  -ft /ss/ Loo  sc/s  <ss  sy?>‘//ujs*  m 

(..  0/ft  /'vS.  /?'/?£  Oh  /)'£/?£  //?/,'/?&  Sooft>/s  m  C>~es~b (some  /no/f  1LQ 

j. _  •  ft?  tY’cfr'ryM/’tn  U?.L.  g  "/O/fr'nft  Sr?/}*  ft  ''(j.  s/c'^Lft^ 

| . _  />■£.  Vo  cs>  rtf/jcl  across  cfth^ij  ///S/O- /  ft/n^  ftoo/f, 

i — ;  .  ,  U$-Z-  ^sft  ^  l  ( seHg  jt/P‘'*r>A*>/C  ft  8'1’M.  ^  Z.  <3/1. ft 

L  . .  <Jv/Q,‘oa  A/*}/  u>g~/<Zs?  ,  (  ojo/efts  CS}S'/  /  //tv\  ^-**0/  ; 

^ ^2  oft/  us>e,d  fts>'oe  1  fyfss  c,/  z .  /  f  &  O  e?  i\  /?  &  / .  .  ..; 

| — //sift  yftes  sjse.  o/sssftft  „  (ftft-e  ***/  ^,//  Js  /&' 

L  -  J>e/ou)  -ft/?  o' ft  e&s>c.  <-04//  ft  c?/>/fts  /?J>ov-£  <y o "  (/Aft. 

. ~.,ZoL  S///  Ss  /J/  ft./ou?  ft/)  3ft  c^s><l  <s?/f//  ft  &/>&/?£  S-Aouft  ... 

|_.i...i. .  2*  /y>4K'  ^sfts  s}s>e  Or »  */ &'f  (ft  Oisf/eft  Cj^c/j>h*. 

[...:._  .  •.  ftOl),  /  ft.k .  <^L/t  c.Arft  </^c?//<^</  -ft?  /eve./  rft  -- 

_ ’ s>//\ 5  ~/o  /si  i/sec'~ft  y/f  fts/g/ft  ft  Js^y  oftc^  ;  ft?  m  $  ft 

_ •...;.  L  ft/etn  U? .  I  .  S?//e?LAJec/  ft  f-' S&-  •  •  _  ;.._ .  _j„  j  ; 

—  .. ._  J  *  ft/ov.  /.  .  ft?  >  /fts/O'/ /  ~/>?<*  ~/z?  sri/fi'/i/t /'/1  U).L.  sf/oy-f 

_ _  _i . „^e/o6J  'Zsh/ift  /r?/)/?  ft v  ($//'/ ftsy  c ftj  ss((L  ft 

.  • !  .  ft)/'//  0/>&n  y/jfts  '*>  S)-r)ft  cs'y/f'/"^>1  <?ft  /&hJu 

_4 _ i—ft  eljc  ftv  «S  fteoro  (^©(5/^a  p  -3  "  *Aj  . __j 

0/tJ9e*s>  yt/o^ft  cl  &  ,f  s/$e~  iv\  .Co,./.. „L . # vSyft ..ft1-/ Ac, _ _ 

. . I _ ; _ /^7fe^  •  ..  ..:  ... .  ..'_..  J . .  j  ..  i _ . !  1  \  \  [  \  j _ ,|_| 

_ ! _ wf.  (/)•  Loft  ^/rh.2  o/e*i  j  r<Ljjt4cet&  /} J>o  ft  3&  /*-.  ~fto  ...._.; _ |. 

j. - - ft# Of?  to,  L  .  -ft,  <p/c e/ftftoe  ( j  esse/ift>i/ft  eft/r>'s>ft  _ j. 

;  .  /}//  <ft>/e/f?G .  . . ; .  .: .  1  ;.i  . ;  ,  ft  \  .  1 

8 />)  /Z s/n  ft Cs>r?Cr&ftz.  yO/y/c/'oai  3>s?  3?yeo~  _ j [ 

. .  ..; ...  j  COtfe.  CJcl//»  /Jos  /  /s  <°4j/c/eo  ft  .  Zftft  -1...L-!,!-  .-U 

*  .  ft/eft  /jftu'f  3  O  -  fto  v/y  &/fy  ''  eftrype.*/  S>\  ' _ 

j _ I _ j _ 1_  H /s  sfte,  .  J/v/y^oc/  ro/i<ft  /frvd.  cLoQe*cL  /n.  ftbsc  ' 

L...’..i  !.  'Jh  Ufrt'&ftl  /ocjf-f  Cerfftsfcfto// Z  0  \ [„i  J_ . . .  I  . ! _ 

R c} Jftyesft/p/iy  /Jeft/s  /°/sy\  _  |  •  j  j  _ j  )  J  _j_  j  | _ _ _Lj 

cU>0/>£  r7c>**<  ft?  LO//sm's  ft/fsftft  &  fri/  o'f _ [. 
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(NOTICE:  After  filling  out  one  of  these  forms  as  completely  as  possible  for  each  dam  in  your  district,  return  it  at  once  to  the 
Conservation  Commission,  Albany.) 

State  of  New  York 

Conservation  Commission 

Albany 


DAM  REPORT 


. 


Cox sk rvatiox  Com  m  i ss i on  , 


Division  of  Inland  Waters. 


Gentlemen: 


as  the.. 


I  have  the  honor  to  make  the  following  report  in  relation  to  the  structure  known 
1 . . . Dam. 


This  dam  is  situated  upon  the. 


in  the  Town  of - ...i . ...Ai 


. . . . 

(Give  name  of  stream) 


County, 


abou t  _ from  the  .Village  or  City  . . . 

tStatc  distance) 

The  distance-^^aiiCfcO^^stream  from  the  dam,  to  the . _ , 

(Up  of  down)  (Giro  name  of  nearest  important  stream  or  of  a  bridge) 


is  about  ...Xhr.... 


(State  distance) 


The  dam  is  now  owned  by . . 


(Cfivc  name  in  full) 


and  was  built  in  or  about  the  year . . .  and  was  extensively  repaired  or  reconstructed 

during  the  year . /../....'..X!.. . . 


As  it  now  stands,  the  spillway  portion  of  this  dam  is  built  of^.s.^ 

(State  whether  of 


masonry,  concrete  *r  timber) 


and  the  other  portions  are  built  of . <?.  r>^s^vr7T.....<^-. _ _ _ _ _ 

(State  whether  of  miminry,  concrete,  earth  or  timber  vfiliyor  without  rock  HU) 

As  nearly  as  I  can  learn,  the  character  of  the  foundation  bed  under  the  spillway  portion 


of  the  dam  is . . . and  under  the  remaining  portions  such 


foundation  bed  is. 
Pt-c~ 
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PEC. 
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(In  the  space  below,  make  one  sketch  shewing  the  form  and  dimensions  of  a  cross  section  through  the  spMway  or  waste-weir  of  this 
dam,  and  a  second  sketch  showing  the  same  information  for  a  cross  section  through  the  other  portion  of  the  dam.  Show  par¬ 
ticularly  the  greatest  height  of  the  dam  above  the  stream  bed,  its  thickness  at  the  top,  and  thiakness  at  the  bottom,  as  nearly  as 
you  can  learn.) 


(In  the  space  below,  make  a  third  sketch  showing  the  general  plan  of  the  dam,  and  its  approximate  position  in  relation  to^buildings  or 
other  conspicuous  objects  in  the  vicinity. 
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iWU.«T  DIVINE  . 


JOHN  H.  OIVINE 


CHARLES  DWIGHT  DIviNF. 


The  Conservation  Commission, 

Albany,  N.Y. 

Attention  of  Mr.  A.  R.  Me  Kim:- 
Gentlemen:- 

As  discussed  with  Mr.  lie  Kirno  on  his  visit  of 
inspection  here  this  Spring,  we  contemplate  the  replacement 
of  the  plank  and  stone  crib  apron  of  our  dam  at  the  cape, 
this  town,  on  north  branch  of  Beerkill  Creek-,  with  concrete 
construction^  and  the  incidental  reinforcement  of  the  dam 
bv  continuing  the  concrete  work  on  the  conventional  “o  g“ 
curve  to  the  spillway 

The  writer  expects  to  be  in  Albany  on  Tuesday 
and  Wednesday  next  (September  22nd  &  23rd)  and  would  be  glad 
to  go  over  our  plans  in  detail  with  Mr.  Me  Kin$  at  any  time 
on  either  of  the  dates  noted,  if  this  arrangement  is 
satisfactory,  kindly  make  an  appointment  by  return  mall  or 
wire  us. 

Owing  to  the  lateness  of  the  season,  it  is 
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.  DIVINE  . 


JOHN  H.  OIVINE 


CHARLES  DWIGHT  OIVINE. 


The  Conservation  commission — #2 . 


desirable  that  the  vrorlc,  if  done  this  fall,  he  gotten 
under  way  as  soon  as  possible. 


jhd/ams 


Yours  very  truly, 


/>•  <_ 
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^.mF'^cnvro 

farm  No.  1WW.“  U-IMOOO 

sfp  r^ww 

Gcoaoc  C.  VAN  Kimnin 

(;y^«.w.>l^,:w"irVMTERS 

John  O'.jMo.duC^Mjpf.pr 

W  ••  v-^o»4M(a»lONiM  " 

AiaiNT  C.  Hovr, 


John  J.  Fahkill, 


ORIGINAL 


State  of  New  York 


CONSERVATION  COMMISSION 

Albany 


Dam  No.  7M 

DIVISION  OF  INLAND  WATERS 
JOHN  D.  MOO  AC 

Jam c»  J.  Fox 

DIPUTV  COMMIMI4NM 

Richard  W.  Smcaman 


A L EX.  Rice  McKim 

IMOrSCTOM  Or  DOCM 


Serial  No.._.  ilk . . . 

Application  filed _ 'sL&£t...£LQ..Z.J..Tj.$. 

Approved  by  Commission.^.^/^...^...7./..^  ^ 

Material  Tag  No . . 

Foundations  inspected. . . 

Final  inspection . . 


APPLICATION  FOR  CONSTRUCTION  OR  RECONSTRUCTION  OF  A  DAM 


(Address  ©£  Applicant) 

Application  is  hereby  made  to  the  Conservation  Commission  of  the  State  of  New  York, 
in  compliance  with  the  provisions  of  Chap.  LXV  of  the  Consolidated  Laws,  the  Conservation 
Law,  for  approval  of  the  detailed  specifications  and  plans,  marked. 

herewith  submitted,  for  the  {  J  of  the  dam  herein  described.  All  provisions  of 

law  will  be  complied  with  in  the  erection  of  the  said  dam,  whether  specified  herein  or  not. 


P£c~ 


LOCATION  AND  GENERAL  DATA 


Site  of  dam  is  on..  . 

mQ  <  (NiAietef  stream)  .  » 

a  branch  of . .J...C^A!*rf4^ithin  the 

y%  t  (Numo  of  stream)  /  y 

limits  of  the  town  of . xM&j*^^***-***^^ . .  County  of  .  . 


(Give  Approximate  distance  from  well-known  bridge,  dam,  village  or  mouth  of  stream,  so  (hat  work  can  be  Jocatod  on  map  of  state) 


Purpose  of  dam 


Reasons  for  making  changes  in  existing  structure . j 


DATA  AND  DIMENSIONS 

General: 

Nature  of  foundations . /.^r^T-^rrr^>^ .  rr.  . 

Materials  of  which  dam  is  to  be  constructed . 


Area  of  watershed  above  dam . . square  miles 

Area  of  water  surface  of  pond  at  level  of  spillway  crest . r2r..7  \5~!" . acres. 

Capacity  of  reservoir  (at  above  level) . h  .  . . cubic  feet. 

Length  of  spillway  crest . /..S7..C). * Cj.3. <o .  . feet. 

Maximum  depth  of  water  on  spillway  crest . 4£..f. . feet. 

Maximum  discharging  capacity  of  spillway . . cubic  feet  per  second. 

Maximum  discharging  capacity  of  spillway  per  square  mile  of  drainage  area.  .<tr.z. . 

. . cubic  feet  per  second. 


VEC- 
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Masonry  or  timber  portion: 

Length  on  top . £ . 

Length  in  stream  bed .  . 7vT . 

Maximum  height  above  stream  bed . . 

Maximum  height  above  foundation  bed . . 

Maximum  width  of  base . . . . . /...ff:. . . 

Maximum  width  of  top . .OF . 

Elevation  of  top  above  maximum  water  level  in  pond . . . «2L . 

Elevation  of  top  above  spillway  crest . Cfl. . 


.feet. 

.feet. 

.feet. 

.feet. 

.feet. 

feet. 

.feet. 

feet. 


Earth  portion: 

Embankment: 

Length  on  top . feet. 

Length  in  stream  bed . feet. 

Maximum  height  above  stream  bed . feet. 

Maximum  width  of  base.- . . . feet- 

Maximum  width  of  top . .feet. 

Elevation  of  top  above  maximum  water  level  in  pond . . feet. 

Elevation  of  top  above  spillway  crest . feet. 

Slope,  upstream  face . . . . . 

Slope,  downstream  face... _ _ _ _ _ _ _ _ _ _ _ 


Core  wall: 

Material....... . . : . . . — 

Elevation  of  top  above  spillway  crest . . . . . ......feet 

Width  of  top . . . . — — feet 

i 

Batter  of  faces . . . . . 

Maximum  height  above  foundations . feet 

Maximum  width  of  base . feet 


7>CC 
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Sheeting  or  other  cut-off...... 


Is  fish  way  provided? . .  . . 

General  description  of  regulating  works,  gate  houses,  outlet  pipes,  penstocks,  forebays,  canals, 
dashboards,  gates,  log  chutes,  etc. 

. . 

. . . 

_ _ - jl  << .  _ . 


Names  of  owners  of  property  which  will  be  submerged  by  construction  of  dam,  with  approx¬ 
imate  submerged  area  owned  by  each. 


It  is  intended  to  complete  work  covered  by  this  application  by.. 


/.<£ 7  y  .?  .  /  y 

(Dau)  ' 


REPORT  UPON  APPLICATION 


Conservation  Commission  —  Division  of  Inland  Waters 

Albany...  o fjtjUs-z- 


I  have  carefully  examined  the  plans  of  the  above  dam,  and  find  that  if  the  work  is  con¬ 
structed  in  accordance  with  the  plans  filed...  . /Utt . 

with  good  workmanship  and  the  specified  materials,  that  it  will  be  safe. 

Approved: 

G£L  fart _ 

Iticf  Engineer.  Inspector  of  Docks  and  Danis. 
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APPROVAL  BY  COMMISSION 
State  of  New  York 
Conservation  Commission 
Albany 

On.  Kthe  Conservation  Commission,  by  resolution  duly  adopted, 

approved  of  the  above  application  for  the  (  construction  \  a 

0  ^  ^  rccofiS true t ion  j 

on . . and  hereby  gives  permission  for 

the  |  reconstruction  /  of  dam  within . ----- . months  from  date  in  accordance  with  the 

specifications  and  plans,  and  subject  before  erection  to  the  approval  by  the  Inspector  of  the 
materials  of  construction  and  of  the  foundation  bed  when  stripped  and  prepared,  and  subject 
to  the  inspection  of  the  work  during  and  after  construction.  This  approval  may  be  amended 
if  deemed  necessary  to  secure  a  safe  structure.  r 

(Seal)  Secretary  to  Commission. 


REPORT  ON  INSPECTION  OF  FOUNDATION 
* 

,<r 

Conservation  Commission  —  Division  of  Inland  Waters 

Albany- . ! . 

Work  on  the  above  dam  was  started . .  contracts 

for  the  same  having  been  awarded  to . . . . . . . . 


On- 


Approved: 


Chief  Engineer. 


Inspector  of  Docks  and  Dams. 
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REPORT  ON  COMPLETION  OF  WORK 


Conservation  Commission  —  Division  of  Inland  Waters 

Albany. . 

On.  .  . I  inspected  the  above  work  and  found  that  it 

had  been  completed  in  a  satisfactory  manner.  ^  ^ _ 

Approved;  . 

Inspector  of  Docks  and  Dams . 

Chief  Engineer . 


INSTRUCTIONS  TO  APPLICANTS 

Requirements  for  Plans. —  Before  beginning  the  construction,  reconstruction,  alteration  or  extension  of  a 
structure  for  impounding  water,  the  owner  of  the  proposed  structure  shall  submit,  in  duplicate,  to  the  Conservation 
Commission  complete  drawings  showing  the  location  of  the  dam,  the  flow  line  of  the  impounded  water,  the  boundary 
lines  and  the  ownership  of  the  property  affected,  the  nature  of  the  foundation  bed,  the  character  of  the  materials 
to  be  employed,  the  size  and  the  location  of  the  discharge  and  control  gates,  the  general  and  special  features  of  the 
dam,  and  such  dimensions  as  are  necessary  for  the  calculation  of  the  stresses  and  the  erection  of  the  structure. 

Drawings  shall  be  on  sheets  of  uniform  size  24  inches  wide  by  36  inches  long.  Each  sheet  shall  have  a  white 
space  3  inches  high  by  6  inches  long  below  the  title  to  receive  the  stamp  of  approval.  On  each  sheet  of  every  set 
of  drawings  there  shall  be  clearly  printed  a  conspicuous  title  in  which  shall  appear  the  name  of  the  county,  the 
name  of  the  city,  village  or  town,  and  the  name  of  the  stream  in  which  the  dam  is  located,  and  the  name  of  the 
owner  thereof.  The  scale  of  the  drawings  shall  be  stated  under  the  title.  When  the  designs  have  been  approved 
by  the  Commission,  one  set  will  be  returned  to  the  owner,  with  such  approval  endorsed  thereon.  Copies  in  duplicate 
of  the  specifications  under  which  the  dam  is  to  be  constructed  shall  accompany  the  plans. 

Inspection . —  The  name  of  the  inspector  and  a  statement  of  his  experience  in  such  work  must  be  sent  to  the 
Commission.  There  must  also  be  sent  a  sample  of  at  least  onc-half  a  cubic  foot  of  sand  and  twenty  cubic  inches  of 
the  stone  for  concrete  or  masonry  to  be  used  in  the  structure,  and  of  the  natural  materials  in  the  foundation  bed. 
The  foundation  bed,  after  it  has  been. cleared  and  prepared,  must  be  inspected  subject  to  approval  by  the  Inspector 
of  the  Commission.  The  inspection  of  materials  takes  about  ten  days  in  the  laboratory.  On  request  tags  will 
be  sent  for  labeling  the  materials. 

V€C~ 


F3-11 


Cot.  a 

(J 


<^Ukia  t^njLt  jXtS  - 


y 

9i~z^ 


w 

Q  ft  *h  Yc. 


PBC^ 


F3-12 


tit 


Bspt.  29,  1914. 


D*lght  Divine  &  Sons, 

lllenville,  U.  Y. 

Gentl  emen:  - 

Pholosed  you  will  find  print  of  plan  for  dam  known 
In  our  records  as  Serial  £176,  Dam  ^751,  Lower  Hudson  River 
tatershed. 

Upon  the  plan  you  will  find  «  certificate  signed  by 
the  Secretary  to  the  Commission  stating  that  by  a  duly  adopted 
resolution  your  plans  and  specif i cations  have  been  approved  in 
accordance  with  the  provisions  of  Section  22  of  the  Conservation 

Law . 

You  will  also  find  enclosed  copy  of  the  resolution, 
which  please  read  carefully  and  acknowledge  receipt. 


Yours  truly, 

CONSERVATION  COsWTFSTOTJ, 

By, 


i;VS/7 


Secretary  to  Commission. 


J>£TC- 
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WHEREAS,  Dwight  Divine  &  Sons  of  Ellenville,  N.  Y. , 
did  on  the  22nd  day  of  September,  1914  submit  plans  and 
specifications  for  the  reconstruction  of  a  dam  on  the  North 
Branch  of  Good  Bier  Kill,  a  branch  of  the  Rondout  Creek  within 
the  limits  of  the  town  of  Warwarsing,  said  dam  being  known  in 
Conservation  Commission  records  as  Dam  #751  Lower  Hudson  River 
Watershed;  and  did  by  Conservation  Commission  serial  #176  make 
application  for  the  approval  of  said  plans  and  specifications 
under  the  provisions  of  the  Conservation  Law,  and 

WHEREA8,  said  plans  and  specifications  have  been  ap¬ 
proved  by  the  Chief  Engineer  and  the  Inspector  of  Docks  and 
Dams  and  said  plans  signed  by  them  respectively,  Now,  There¬ 
fore,  Be  it 

RESOLVED,  that  said  plans  and  specifications  be  and 
hereby  are  approved,  provided  however  that  this  resolution 
shall  not  be  deemed  to  authorize  any  invasion  of  any  property 
rights,  public  or  private,  by  any  person  in  carrying  out  the 
requirements  of  this  resolution,  nor  to  create  any  claim  or 
demand  against  the  8tate  of  New  York. 
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DEC  DAM  INSPECTION  REPORT 


m\ 

m 

IB 

a 

II  15& 


7 


n 


RB 


CTY 


YR.  AP. 

/’/(C’A'SS. 


DAM  NO. 


INS.  DATE 


USE 


TYPE 


AS  BUILT  INSPECTION 


0 

0 


Location  of  Spillway 
and  outlet 

Size  of  Spillway 
and  outlet 


0 

0 


Elevations 


Geometry  of 
Non-overflow 


section 


0 


GENERAL  CONDITION  OF  NOH-OVERFLCM  SECTION 

Settlement  £1  Cracks 

Joints 


0 


Undermining 

S  Downstream 
Slope 

QsCo-S  // 


Surface  of 
Concrete 

Settlement  of 
Embankment 


§ 


05 


Upstream 
ope 


@ 


Deflections 

Leakage 

Crest  of  Dan 


Toe  of 
Slope 


□ 

i 


GENERAL  CONDITION  OF  SPILLWAY  AND  OUTLET  WORKS 


0 


Auxiliary 

Spillway 

Joints 


Mechanical 

Equipment 


0 


0 


Service  or 
Concrete  Spillway 

Surface  of 
Concrete 

Plunge 

Pool 


i 

0 

1 


Stilling 

Basin 

Spillway 

Toe 

Drain 


[»T[  Maintenance 

m  _  ,  __ 

Hazard  Class 

qJ  Evaluation  CT 

[y]  Inspector 

COMMENTS : 


4U  CCMCSS-sd  5  ^ 

/}sta  c/<se£c /kss&csc’C-  scX-ccsc  y 

aw  ,^^-r  f  7^. 
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DEC  DAM  INSPECTION  REPORT  CODING 


l*  Elver  Pasin*  -  Nos.  1-23  on  Compilation  Sheets  . 

County  -  Nos.  1-02  Alphabetically  .  •  .  . 

3.  Year  Approve*!  - 

4.  lnspccri on  Due  -  Month,  Day,  Year  .  •  .  *  .  #  •  . 

5  •  Apparent  use  - 

1«  Fish  6  Wildlife  Management  4#  Power 

2.  Recreation  5«  Farm 

3.  Water  Supply  4#  No  Apparent  Use 

6.  Type  -  #  ...  ..  .  * 

.  1,  Earth  with  Aux.  Service  Spillway  .  ...  # 

2.  Earth  with  Single  Cone.  Spillway  . 

•  .  3.  Earth  with  Single  non-conc.  Spillway 

4.  Concrete  *  * 

5.  Other  •  •  ' 

7*  As-Built  Inspection  -  Built  substantially  according  to  approved  plans  and 
Specif ications  •  . 


Location  of  Spillway  and  Outlet  Works  . 

l*  Appears  to  meet  originally  approved  plans  and  specifications, 

2*  Not  built  according  to  plans  and  specifications  and  location  appears  to  be 
detrimental  to  structure.  . 

3,  Not  built  according  to  plans  and  specifications  but  location  does  not  appear  to 
be  detrimental  to  structure. 


i* 


(Hews) 


Elevations 

1.  Generally  in  accordance  to  approved  plans  and  specifications  as  determined  from 
visual  inspection  and  use  of  hand  level. 

2*  Not  built  aecordirg  to  plans  and  specifications  and  elevation  changes  appear  to 
be  detrimental  to  structure. 

3,  Not  built  according  to  plans  and  specifications  but  elevation  changes  do  not 
appear  to  be  detrimental  to  structure. 

•  Size  of  Spillway  and  Outlet  Works 

1%  Appears  to  meet  originally  approved  plans  and  specifications  as  determined  by 

*  field  measurements  using  cape  measure. 

2ft  Not  built  according  to  plans  and  specifications  and  changes  appear  detrimental 

•  to  structure. 

3*  Not  built  according  to  plans  and  specifications  but  changes  do  not  appear 
detrimental  to  structure, 

'  Geometry  of  Nor.- over f low  Structures 

Ccncrally  in  accordance  to  originally  approved  plans  and  specifications  as 
determined  from  visual  inspection  and  use  of  hand  level  and  tape  measure. 

2%  Not  built  according  to  plans  and  specifications  and  changes  appear  detrimental 
to  structure. 

3%.  Not  built  according  to  plans  and  specifications  but  changes  do  not  appear 
.  detrimental  to  structure  , 

*  • 

General  Conditions  of  Non-Overflow  Sccrion 

I,  Adequate  -  No  apparent  repairs  needed  or  minor  repairs  which  can  be  covered  by 
periodic  maintenance. 

2ft  Inadequate  -  Items  in  need  of  major  repair. 

For  boxes  listed  on  condition  under  non- overflow  section 
1.  Satisfactory. 

2ft  Can  be  covered  by  periodic  ma  lit  tr  untie*  •  • 

3*  Unsatisfactory  -  Above  and  beyond  normal  maintenance. 

• 

♦  . 

F3-16 


DEC  DAM  INSPECTION  REPORT  CODING  (cont.) 


General  Condition  of  Spillway  and  Out  If;  t  Works 

1,  Adequate  -  No  apparent  repairs  needed  or  minor  repairs  which  can  be  covered  by 
periodic  maintenance*  #  • 

2m  Inadequate  -  Items  in  need  of  major  repair*  J  *  •  . 

(items)  For  .bears  listed  conditions  listed  under  spillway  and  outlet  works* 

1,  Satisfactory.  * 

*  .2*  Can  be  covered  by  periodic" maintenance*  -  • 

•  3.  Unsatisfactory  -  Above  and  beyond  normal  maintenance.  ^  *  *  . 

4«  Dam  does  not  contain  this  feature.  *  •* 

Maintenance  * 

1.  Evidence  of  periodic  maintenance  being  performed. 

•  2.  No  evidence  of  periodic  maintenance. 

3.  No  longer  a  dam  or  dam  no  longer  in  use.  .  .  .;*  *  »  -  V. 

•S.)  Hazard  Classification  Downstream 

1;  (A)  Damage  to  agriculture  and  county  roads.  •  - 

2.  (B)  Damage  to  private  and/or  public  property.  • 

3.  (C)  Loss  of  life  tnd/or  property.  .  ■  •  . 

Evaluation  -  Based  on  Judgment  and  Classification  in  Box  Nos. 

•  •.  *  Evaluation  for  Unsafe  Darn 


1.  Unsafe  -  Repairable. 

2.  Unsafe  -  Not  Repairable. 

3.  _ Insufficient  evidence  to  declare  unsafe. 

_ _ K ♦V  t  *  rtt.  S\i\S  _ _ 
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New  York  State  Department  of  Environmental  Conservation 


MEMORANDUM 

TO:  Robert  S.  Drew,  Central  Permit  Agent 

FROM:  Robert  Ryczek 

SUBJECT:  Dam  Safety  Inspection  Report 

DATE:  August  23,  1972 


D.O.T,  Registered  Dam  No.  751 
Lower  Hudson  River  Basin 
Township  of  Wawarsing 
County  of  Ulster 
Owner:  Cape  Pond  Inc. 

c/o  Hr.  Milford  Misner,  Secretary/ 

Treasurer 

R.D.  1,  Box  154 
Kerhonicson,  New  York  12446 

On  August  22,  1972,  an  inspection  of  the  above  dam  was  made  by  Principal  Engineering 
Technician  Robert  Ryczek  of  this  Department.  The  following  is  a  report  of  the 
condition  of  the  structure  at  the  time  of  the  inspection: 

1.  Description  and  Use  of  this  Structure 

The  dam  is  situated  on  the  Bear  Kill  3  miles  upstream  of  the 
Village  of  Ellenville  and  is  known  as  the  Cape  Pond  Dam.  The 
impoundment  behind  the  dam  (in  excess  of  200  acres)  is  used 
for  recreation  by  a  private  club  with  cottages  located  along 
its  shores.  At  the  time  of  the  inspection,  water  was  observed 
running  out  a  48"  steel  pipe  located  adjacent  to  the  north  end 
of  the  service  spillway  with  the  water  elevation  approximately 
one  foot  below  the  spillway  crest.  The  dam,  originally  built 
in  1906  was  reconstructed  in  1914  to  include  a  concrete  ogee 
type  spillway. 

2.  General  Condition  of  Non-overf low  Section 

The  exposed  portions  of  the  concrete  core  wall  extending  into 
the  banks  on  either  end  of  the  structure  have  spald  and 
cracked  with  portions  fallen  away.  Trees  and  brush  were 
observed  growing  along  the  downstream  slope. 

3 .  General  Condition  of  the  Spillway  and  Outlet  Works 

The  face  of  the  ogee  spillway  has  spald  in  various  areas  with 
some  leakage  observed  near  its  mid-point.  Settlement  under 
the  spillway  apron  has  taken  place  opening  the  construction 
Joints  and  allowing  vegetation  to  take  root.  Recent  excavation 
of  the  stone  rubble  located  above  the  48"  steel  drain  pipe  at 
the  north  end  of  the  dam  and  its  new  concrete  encasement  was 
noted.  Stone  rubble  and  brush  were  observed  clogging  the 
stilling  basin. 


-  2  - 


A .  Evaluation  and  Hazard  Class 

The  dam  has  received  little  maintenance  for  a  long  period  of 
time.  A  regular  maintenance  schedule  is  suggested  with 
immediate  attention  given  the  stilling  basin  and  spald 
sections  of  concrete.  The  dam  has  been  given  a  "B"  hazard 
due  to  its  impoundment  size.  An  access  road  to  the  opposite 
shore  of  the  pond  exists  immediately  upstream  of  the  dam  thus 
requiring  the  water  elevation  to  be  maintained  below  its 
designed  height  decreasing  the  impoundment  considerably. 
Insufficient  evidence  was  found  to  declare  the  dam  unsafe. 


P£C. 
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WtLUAM  H.  LYONS  PRES. 


OVERLOOK  FARMS,  INC. 

LYONS  RD. 

MILTON.  N.  Y.  12547 

PHONE ;  914  -  793-SI 94 

/ZS--S- . 


JAMES  S.  LYONS  SEC. 


' !  j  ■ .  Y/illian  Rif  liter 
I-rsfG  3)M0 
50  Y/oIf  Rd. 

Albany.  IT.  Y.  12235 

Dear  Sirs 


December  20,  3.977 

Re.  -  Dan  Inspection 
Cope  Pond  Inc. 

h.Y . 

78/  ■’  X 

8  -  c  •  ? 


This  letter  is  in  reference  to  an  inspection  of  a 
private  dan  located  in  Ellen villc,  H.Y. 

Per  iiiy  telephone  conv oration  with  Hr.  Robert  Green, 
■lew  Paltf;  DP C,  I  hereby  request  on  on  site  inspection 
of  the  concrete  and  earthern  dam  at  Capo  Pond  Inc. ,  Cape 
Road,  EllenvJLlle,  H.Y.  to  evaluate  i.aintenance  program 
and  condition. 

Location  is  approximately  three  (3)  miles  west  of 
Ellenville  village  adjacent  to  Cape  Road. 

This  dan  is  a  spillway  type  dam,  concrete  with  thirty 
(30)  ft.  earthern  backing  with  two  (2)  working  f  ates  for 
control  of  water  height. 

Any  information  or  help  you  could  provide  would  be 
appreciated. 

Please  mail  reply  to  my  business  address,  ps  there 


are  no  winter  residence  at  the  Cane. 


/  5  7.,  i  C  To  .  truly  y™ 

//  ^  /,*  Villi  ah  n.  lyo 

y  ' «/  7$  -  C  *  ^  President 


/»/a 

{i  ud  i  K  i  ‘"t  J  o  r #■■■ 


Villi  ah  n.  lyo'  p 

President  V 

Cane  Pond  Inc. 
fT  Ellenvillc,  H.Y. 
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Proposed  Concrete  Spillway  (modifications) , 
by  J.  H.  Divine  -  September  1914 
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